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'A  Nike-Javelln  rocket  (NJ-74-1)  was  launched  at  Poker  Flat,  Alaska,  on 
11  Apr  74  at  0801  hours  UT  during  a non-auroral  condition.  A near-zenith 
spectral  radiance  profile  was  obtained  from  C4  km  to  an  apogee  of  118  km  on 
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variable  filter  spectrometer.  About  464  spectral  scans  were  obtained  during 
flight,  covering  the  range  from  1.  7 to  5.  4 jjm  at  a resolution  of  about  4 per- 
cent. The  dominant  emission  feature  was  at  4.3  /im,  which  is  attributed  to  _ 
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Foreword 


A High  Altitude  Effects  Simulation  (HAES)  Program  is  being  conducted  by  the 
Defense  Nuclear  Agency.  Under  HAES,  several  related  but  distinct  measure- 
ment programs  have  been  or  will  be  conducted  to  provide  information  for  the 
development  and  test  of  predictive  computer  codes  that  will  be  used  to  assess  and 
evaluate  the  operation  of  critical  DOD  radar  and  optical  infrared  systems  in 
nuclear  disturbed  environments.  The  Air  Force  Geophysics  Laboratory's  work 
under  the  HAES  program  will  be  reported  under  the  HAES  series  as  AFGL  Envi- 
ronmental Research  Papers.  The  report:  will  also  identify  the  measurement  pro 
gram  (for  example,  ICECAP,  EXCEDE,  SPIRE,  and  so  forth)  so  that  related 
reports  and  results  can  be  correlated  and  utilized. 

This  report  presents  the  data  for  the  NJ74-1  Circular  Variable  Filter  (CVF) 
spectrometer  and  includes  a description  of  the  processes  involved  in  completing 
the  data  reduction.  A presentation  of  the  COz  data  will  be  given  that  includes 
altitude  profiles  and  peak  wavelength  positions  as  a function  of  altitude.  Included 
are  actual  scans  of  spectrometer  data  with  indications  of  spectral  resolution, 
dynamic  range,  and  minimum  detectable  signal  levels. 


A.  T.  STAIR,  JR. 

HAES  Project  Scientist 


J.C.  ULWICK 

HAES  Technical  Director 
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Rocket-Borne  Spectral  Measure  ment  of 
Atmospheric  Infrared  Emission 
During  a Quiet  Condition  in  the  Auroral  7 o n e 


I lYl'KOIH  CTION 

At  wavelengths  beyond  about  2.  5 pm  balloon-  or  rocket-borne  instruments  are 
necessary  for  studying  infrared  emission  features  in  the  aurora  because  of  thermal 
radiation  from  the  lower  atmosphere  and  strong  absorption  in  a number  of  impor- 
tant spectral  regions.  Attempts  have  been  hampered  in  extending  to  any  great 
degree  auroral  spectroscopic  measurements  into  the  near  infrared  by  the  lack  of 
high-sensitivity  detectors  for  the  region  beyond  about  1 pm. 

During  quiet  conditions  at  auroral  altitudes  the  dominant  species  are  N.;,  ().^, 
and  O.  Infrared  active  species  exist  in  the  spectrum  beyond  2 pm  that  are  rich  in 
vibration-rotation  bands.  Significant  enhancement  in  the  intensity  of  funda- 
mental of  COz  at  4.  26  pm  i3  expected  because  of  strong  collisional  coupling  of 
N2(v  * 1)  with  CO2(00°l).  1 The  significance  of  this  report  is  that  this  enhance- 
ment is  obviously  not  present  because  of  the  quiet  auroral  condition  but  a definite 
knee  can  be  observed  at  approximately  80  km  as  shown  in  Figure  1.  These  data 
concern  quiet  auroral  conditions  essential  to  correct  modeling  of  the  atmosphere. 


(Received  for  publication  26  October  1976) 

1.  Baker,  K.  D.  , Baker,  D.  J.  , Ulwick,  J.C  . , and  Stair,  A.  T.  , Jr.  , Hocketborne 
Measurements  of  Infrared  Enhancements  Associated  with  a Bright  Auroral 
Breakup.  Rocket  No.  A 10.  206-2,  HAES  Rpt  No.  50(IC  ECAP  Series)  to  be 
published. 
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Figure  1.  Altitude  Emission  Profile  for  the  CQ9  Peak  During  Ascent 


2.  INSTRUMENTATION 

2.1  Rocket  Payload  Configuration 

The  primary  flight  instrument  on  this  rocket  was  a Short  Wave  Infrared 
Radiation  (SWIR)  Spectrometer  designed  and  built  by  the  Electro-Dynamics  Labora- 
tory of  Utah  State  University.  A cutaway  view  of  this  instrument  is  shown  in 
Figure  2.  The  SWIR  spectrometer  about  which  this  report  is  written  consists  of 
three  distinct  parts,  that  is,  electronics,  cryogen,  and  optical  compartments. 

The  cryogen  capacity  was  1/2  liter  which  provided  a 3-hr  operating  time  before 
refilling  was  necessary.  A block  diagram  of  the  SWIR  spectrometer  system  is 
shown  in  Figure  3.  The  optical  axis  passes  through  a window  which  provides  a 
seal  between  the  radiation  source  environment  and  the  optical  cold  compartment. 
•This  is  necessary  to  allow  backfilling  the  cold  optical  compartment  to  a pressure 
of  approximately  1/3  atmosphere  with  dry  nitrogen  gas  which  accelerates  the  cool- 
ing process  of  the  circular  variable  filter.  The  circular  variable  filter  must  be 
cooled  to  a temperature  below  130°K  in  order  for  the  cold  mask  on  the  filter  to 
provide  a zero  signal  (minimum  noise  equivalent  radiance)  reference.  The  window 
has  a 1/2-in.  aperture  and  together  with  the  positive  meniscus  lens  provides  an 
effective  f/1  system.  The  f number  being  defined  as  the  focal  length  divided  by 
the  entrance  aperture  size.  The  optical  axis  after  passing  through  the  lens  goes 
through  the  filter  where  the  energy  is  resolved  into  its  wavelength  components  as 
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Figure  2.  Cutaway  View  of  the  CVF  Spectrometer 


Figure  3.  Simplified  CVF  Spectrometer  Rlock  Diagram 


a function  of  filter  wheel  position.  The  filter  wheel  has  two  metal  masks  cover- 
ing the  0"  anti  11)0°  joints  of  the  filter.  The  larger  of  the  two  metal  masks  is  used 
as  a zero  reference  for  resetting  the  tic  amplifiers,  that  is,  compensating  for  any 
dc  offset  voltages  that  introduce  errors  in  absolute  radiance  levels.  The  motor 
rotates  the  filter  at  a controlled  speed  of  2 revolutions  per  second  anti  generates 
a set  of  pulses  known  as  the  position  reference  for  determining  wavelength  position 
as  a function  of  angular  displacement.  The  optical  energy  is  focused  on  the  Indium 
Antiminide  detector  where  this  energy  is  converted  to  an  electrical  analog  signal. 
The  signal  is  then  processed  by  the  detector -preamp-feedback  resistor  combination 
to  a low  impedance  signal  prior  to  being  conditioned  by  the  80-llz  low-pass  filter. 
This  filter  removes  the  higher  frequency  noise  and  permits  sufficient  electrical 
bandwidth  to  observe  expected  radiation  intensity  changes.  The  preamplifier, 
detector,  filter  wheel,  lens  and  window  all  operate  at  77°K.  The  low-pass  filter 
supplies  a conditioned  signal  to  the  1st  dc  amplifier  that  has  a gain  of  approximately 
100.  The  output  of  this  amplifier  is  not  used  directly  but  becomes  multiplexed 
with  the  reset  generator  prior  to  being  available  as  a low-gain  output  channel.  This 
multiplexing  was  necessary  to  provide  a reference  pulse  at  the  beginning  of  the 
scan,  during  the  blanking  of  the  detector  signal  by  the  cold  mask,  so  that  the  begin- 
ning of  a filter  scan  can  be  determined.  The  filter  wavelength  location  as  a func- 
tion of  angular  position  can  now  be  calibrated  as  a percent  of  a full  scan  using  this 
reference  pulse.  The  signal  from  the  1st  dc  amplifier  now  goes  to  the  2nd  dc 
amplifier  where  an  additional  gain  of  10  is  realized.  The  output  of  the  2nd  dc  am- 
plifier is  directly  available  as  the  high-gain  channel.  In  addition  to  the  two  signal 
channels,  a position  reference  channel  is  available;  however,  this  channel  was  not 
used  during  the  flight.  This  procedure  was  used  because  the  low-gain  channel  con- 
tained sufficient  information  for  the  determination  of  wavelength  needed  for  data 
reduction.  Temperature  monitors  were  used  for  the  detector  and  electronics. 

The  eryogen  dewar  compartment  provides  the  storage  for  the  liquid  nitrogen  that 

o 

keeps  the  optical  compartment  at  its  operating  temperature. 

Support  instrumentation  on  this  rocket  (NJ-74-1)  consisted  of  a horizon  sensor 
for  determining  the  position  of  the  rocket  relative  to  the  earth,  a roll  magneto- 
meter which  gives  pitch  angle  and  roll  information  of  the  rocket  relative  to  the 
earth's  magnetic  field,  and  an  S-band  airborne  telemetry  system  for  relaying  data 
to  ground  recording  stations. 


2.  .Tensen,  I..  L. , Kemp,  J.C.,  and  Bell,  R.J.  (1972)  Small  Rocket  Instrumen- 
tation for  Measurements  of  Infrared  Emissions  -Astrobee  D.'IO.  205-3  and 
Astrobee  D30.  205-4.  ATCHT.-TR-TS -Ofim,"  Scientific  Report  Mo.  1,  A FOR  I . 
Contract  F19628-70-C-0302,  Center  for  Research  in  Aeronomy,  Utah  State 
University. 
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The  SWIR  spectrometer  was  originally  designed  to  fit  an  Astrobee  D rocket 
with  a shell  diameter  of  6 inches.  The  instrument  is  only  14  inches  in  length  which 
allowed  for  a compact  payload  design.  The  output  of  the  instrument  consists  of 
two  linear  gain  channels  with  0-  to  5-V  outputs  and  gains  of  approximately  100  and 
1000  for  the  low-gain  and  high-gain  channels,  respectively.  The  low-gain  channel 
voltage  of  0 to  5 V represents  a spectral  radiance  range  from  3 MR/jini  (mega- 
rayleighs  per  micrometer)  (Noise  Equivalent  Spectral  Radiance)  to  110  MR /pm 
(Saturation  Spectral  Radiance),  respectively,  at  4.3  pm.  In  order  to  calibrate  the 
relative  position  of  radiant  response  to  the  spectral  wavelength  of  the  filter,  a 
technique  was  used  whereby  a starting  pulse  was  multiplexed  at  the  beginning  of 
the  low-gain  channel  scan.  This  occurred  during  the  reference  mask  where  no 
data  exists  so  that  all  applicable  wavelengths  can  be  referenced  to  this  pulse  as  a 
percent  of  full  scan.  The  spectrometer's  optical  axis  was  aligned  with  the  rocket 
axis  to  provide  a vertical  look  direction.  Table  1 summarizes  the  instrument 
characteristics.  The  minimum  detectable  signal  was  determined  by  using  a noise 
voltage  of  one  half  the  peak-to-peak  value  which  in  this  instrument  was  set  at 
0.  5 V. 


Table  1.  Characteristics  of  the  NJ-74-1  CVF  Spectrometer  NS-1B-6B 


Parameter 

High-Gain  Channel 

Offset  Error 

+0. 023  V 

Background  Noise 

1 V peak  to  peak  or 
0.2  V rms 

FOV 

0 3.517°  half  angle 

or  fl  ■ 0.  0118  sr 

Optical  Resolution 
Wavelength  Coverage 

4 percent 

.Short  Half 

1 . 6 to  2.  8 pm 

Long  Half 

2.  8 to  5.  5 pm 

Instrument  Weight 

f>  kg 

Detector  Type 

Indium  antimonide 

Cryogen 

Liquid  nitrogen 

Minimum  Detectable 

1,  5 MR/ptn  at  2.  7 pm  (Min) 

Signal  Range 



34  MR/pm  at  3.  2 pm  (Max) 
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The  launch  vehicle  was  a Nike-Javelin  two-stage  rocket  which  was  launched 
on  11  April  1974  at  101:08:00:59.985  UT  and  reached  an  apogee  of  118  km.  The 
launch  site  was  Poker  Flats  Research  Range  operated  by  the  University  of  Alaska 
and  situated  approximately  30  miles  N.  E.  of  Fairbanks,  Alaska.  The  auroral 
condition  was  quiet  during  the  entire  rocket  flight.  The  first  stage  or  booster 
engine  was  10.  5 in.  in  diameter,  the  second  stage  was  9 in.  in  diameter,  and  the 
payload  section  was  fi  in.  in  diameter.  The  payload  weight  was  280  lb  with  an 
overall  length  of  80  in.  The  time  for  the  total  flight  was  approximately  330  sec. 
The  spectrometer's  optical  axis  was  aligned  with  the  rocket  axis  to  provide  a 
vertical  looking  direction.  The  vehicle  aspect  shows  a relatively  smooth  flight 
with  no  major  fluc'uations  in  data  due  to  rocket  behavior. 

2.2  (irminil- ItaM'ti  Instrumentation 

The  scientific  ground  support  stations  and  equipment  are  listed  in  Table  2.  A 
review  of  the  Ft.  Yukon  magnetometer  data  and  the  Ft.  Yukon  and  Ester  Dome 
all-sky  camera  and  meridian  scanning  photometer  data  for  UT  April  11,  1974, 
associated  with  the  launch  of  PF-NJ-74-1  at  0800  UT  follows: 

The  early  evening  magnetic  activity  was  very  quiet.  However,  some  50y  to 
100i  wiggles  in  AH  took  place  between  0400  and  0700  UT.  The  activity  actually 
decreased  between  0700  and  0800  UT  with  smaller  amplitude  (25-y)  wiggles.  No 
obvious  bay  activity  to  the  east  occurred  prior  to  the  launch  of  PF-NJ-74-1  at 
0800  UT.  At  0830  UT  the  AH  trace  began  a slow  decrease  which  reached  -150y  by 
1000  UT,  followed  by  a small  -350y  negative  bay  at  1020  UT.  The  major  negative 
bay  (-950y)  of  the  evening  occurred  at  1315  UT. 

Associated  with  this  night's  magnetic  activity,  the  all-sky  camera  at  Ft.  Yukon 
shows  the  formation  of  an  arc  at  50°  north  zenith  angle  around  0745  UT.  The 
5577  A photometer  data  gives  an  intensity  around  4 kR.  At  0751  UT  the  intensity 
increases  to  ~10  kR  and  by  0755  UT  there  is  obvious  zenith  activity,  though  <5  kR. 
This  extends  to  perhaps  60°  south  of  the  Ft.  Yukon  zenith.  A double  peak  at  80° 
and  50°  north  of  the  zenith  forms  around  0759  UT.  From  College  the  southern 
edge  of  the  precipitation  appears  to  lie  between  10°  and  20°  north  of  tiie  College 
zenith.  Intensity  there  is  around  1 kR  which  may  be  partially  due  to  horizon- 
scattered  twilight.  Conditions  remained  much  the  same  with  the  southern  edge  of 
activity  moving  slowly  equatorward,  reaching  the  geographic  zenith  at  College  by 
0858  UT.  At  0901  UT,  a 20  kR  arc  formed  at  the  magnetic  zenith  of  Ft.  Yukon. 

The  precipitation  extended  to  perhaps  20°S  of  the  College  zenith  by  0910  UT,  when 
both  Ft.  Yukon  and  Ester  Dome  systems  were  shut  down.  The  weather  at  Ft. 

Yukon  was  partially  overcast. 

3.  Romick,  G.  J.  ( 1978)  Geophysical  Institute,  University  of  Alaska,  Fairbanks, 
Alaska,  private  communication. 
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it.  t Rocket  F li^lil  4 hururleristii'S 

The  payload  was  launched  by  a two-stage  spin-stabilized  Nike  Javelin  solid- 
propellant  rocket.  The  ballistic  wind  velocity  was  29.  98  fps  at  an  azimuth  of 
72.3°  true  north  from  Poker  Flat  Research  Range,  Alaska  with  a surface  tempera- 
ture of  -16°F. 

A scenario  of  the  rocket  flight  is  illustrated  in  Figure  4.  The  rocket  was 
launched  at  an  elevation  angle  of  about  84°  or  6°  from  the  vertical  (zenith  angle!. 
Approximately  3 sec  after  liftoff  the  first  stage  motor  burned  out  and  was 
released.  The  second  stage  motor  burned  out  at  approximately  23  sec  and  was  not 
released.  At  this  time  the  rocket  attained  a spin  rate  of  about  6 rps  from  the  action 
of  the  second  stage  rocket  fins. 

Above  approximately  70  km,  with  a finned  rocket  vehicle,  the  atmospheric 
drag  is  small  and  the  vehicle  is  essentially  in  free  ballistic  flight.  In  addition  to 
the  rocket  spin  (roll)  the  vehicle  exhibited  a coning  (precession)  motion  with  a 
period  considerably  longer  than  the  spin  period,  typically  15  to  25  sec.  For  this 
flight  the  axis  of  precession  was  approximately  15G  deg  at  58  km  and  approximately 
152  deg  at  103  km  obtained  from  the  aspect  data  plotted  for  ascent  and  descent  in 
Figure  5.  The  axis  of  precession  is  found  by  averaging  the  instantaneous  position 
angle  (7)  of  the  rocket  as  referenced  to  the  local  earth's  magnetic  field  vector. 

The  pitch  angle  (»)  plotted  in  Figure  5 is  defined  as  180°  - 7.  The  pitch  angle  a is 
the  angle  measured  between  the  rocket  axis  and  the  tail  of  the  local  magnetic  field 
vector.  At  approximately  54  km  the  payload  tip  was  ejected  permitting  the  spec- 
trometer to  view  the  incident  infrared  radiation.  The  ejection  of  the  tip  usually 
aggravates  the  coning  motion  which  continued,  having  a half  angle  of  approximately 
1.5  deg,  through  apogee  and  for  a time  on  re-entry  while  the  vehicle  decended  tail 
first. 

Finally,  around  70  km,  air  drag  became  effective  and  the  vehicle  tipped  over 
and  oscillated  for  a time,  then  re-entered  nose  first.  Rocket  flight  characteristics, 
particularly  rocket  aspect  during  measurements,  are  important  in  interpreting 
spectrometer  infrared  measurements.  The  reason  for  (his  is  that  obliquely  viewed 
emission  regions  of  space  produce  increased  signals  when  compared  with  emitting 

regions  viewed  vertically.  This  phenomenon  is  commonly  referred  to  as  the 

4 

Van  Rhijn  effect.  Corrections  for  obliquely  measured  emissions  depend  on  a 
number  of  factors  including  the  viewing  angle  relative  to  the  vehicle,  extinction, 
instrument  field  of  view,  and  so  forth.  In  considering  the  magnetometer  data 

4.  Grieder,  W.  F.  and  Whelan,  I..  A.  (197(1)  Geometric  Aspects  of  Rocket 

Photometry.  AFGL-TR-76-004G,  IIA FIS  Report  No.  41,  Space  Science 
Laboratory,  Ftah  State  I'niversitv. 
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presented,  it  is  important  to  understand  that  the  pitch  angle  as  computed  repre- 
sents a cone  about  the  magnetic  field  vector  on  ■which  the  rocket  axis  can  lie.  Any 
position  on  this  cone  will  produce  the  same  magnetometer  output  voltage.  For 
this  reason  it  is  essential  to  introduce  additional  evidence  and/or  assumptions  to 
deduce  the  rocket  position  on  the  locus  cone.  Because  this  rocket  was  well 
behaved,  for  example,  maintained  a coning  angle  less  than  3 degrees  and  a point- 
ing direction  no  greater  than  28.  5 degrees,  the  Van  Rhijn  correction  would  not 
improve  the  accuracy  of  the  data  analysis  significantly.  However,  horizon  sensor 
data  is  available  to  make  this  correction  if  necessary.  No  apparent  Van  Rhijn 
modulation  occurred  in  the  prominent  feature  of  COg  since  this  emission  is 
optically  thick.  This  precludes  the  use  of  this  data  to  correct  for  rocket  position. 

3.2  Launch  Summary 

Measurements  were  made  during  the  time  from  tip  ejection  (54  km)  to  vehicle 
tip  over  (~70  km)  when  the  instrument  views  the  earth.  The  spectrometer  meas- 
urements are  continually  modulated  throughout  the  Bight  by  the  coning  motion; 
however,  in  this  rocket  flight  the  modulation  of  data  due  to  coning  was  very  small, 
for  example,  less  than  2.  5 MR  at  4.3  pm.  The  spectrometer  must  look  at  a fixed 
position  in  space  during  the  period  of  time  that  the  filter  makes  one  complete 
revolution  for  maximum  resolution  to  be  realized.  This  condition  can  only  be 
approached  in  real  rocket  measurements  and  must  always  be  considered  to  deter- 
mine its  effect  on  data. 

Other  rockets  participating  as  part  of  the  ICECAP  1974  program  were 
A30.  413-1  Astrobee  D launched  11  April  1974  measuring  electron  and  ion  densities; 
A10.  312-3  Paiute  Tomahawk  launched  18  April  1974  measuring  electric  fields, 
ionizations,  and  particle  flux. 

I.  ROCKET  »\T\  PROCESSING 
I t Digitization  of  Data 

The  data  from  the  rocket  flight  were  transmitted  to  the  ground  support  receiv- 
ing and  recording  equipment  by  a composite  telemetry  FM  signal.  This  signal  was 
direct  recorded  at  (10  ips  along  with  a reference  frequency  to  provide  for  tape  speed 
control.  The  data  tape  was  discriminated  into  separate  subcarrier  analog  output 
voltages  and  digitized  at  a rate  of  2000  points /sec,  correlated  with  time  after 
launch,  and  coded  in  a format  compatible  with  the  AFGL  CDC  6600  digital  computer. 

5.  Grieder,  W.  F. , Baker,  K.  D. , Stair,  A.T.,  Jr.,  and  Ulwick,  J.C.  (1976) 
Rocket  Measurement  of  OH  Emission  Profiles  ir  the  1.56  and  1.99  nm 
Bands.  A VC FTT-TR  -TiT^TT  TTA  Es  Report  No.  ST 
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Thin  computer  was  used  for  all  data  processing  and  plotting.  The  analog  tape 
data  were  digitized  on  a tape  deck  whose  drive  motor  was  synchronized  to  the 
reference  frequency  on  one  of  the  TM  tape  channels.  This  precluded  errors  in 
time  due  to  nonuniform  tape  speeds.  The  analog  tape  data  were  digitized  from 
5 sec  before  launch  (T-5  sec)  to  305  sec  after  launch  (T  + 305  sec).  This  period 
of  time  was  selected  to  cover  the  entire  useful  rocket  flight  data  and  also  10  scans 
before  motor  ignition.  The  data  between  T-5  sec  and  T+30  sec  were  used  to  verify 
that  no  malfunction  of  the  instrument  occurred  due  to  motor  impulse  or  vibration. 

1.2  Oulu  Ihot'essing 

The  purpose  of  the  data  processing  procedures  is  to  establish  a relatively 
consistent  method  to  evaluate  rocket  data  that  will  be  useful  to  the  community. 

The  procedures  established  for  this  rocket  and  for  future  CVF  spectrometers  is 
explained  as  follows:  due  to  the  complexity  of  the  CVF  spectrometer  data,  many 
factors  must  be  considered  when  observing  an  anomaly  in  the  data  output  so  that 
misleading  information  can  be  analyzed  correctly. 

The  CVF  spectrometer  has  a rotating  filter  with  blocking  masks  over  the 
connecting  joints  of  the  two  filter  halves.  One  of  these  masks  is  used  in  a dc -reset 
scheme  on  the  two  gain  channels.  Any  radiant  energy  reaching  the  detector  by 
scattering,  or  noise  spikes  occurring  during  the  reset  period,  will  introduce  an 
error.  The  background  level  must  be  determined  prior  to  data  processing  so  that 
an  absolute  calibration  can  be  used  to  determine  signal  intensities. 

Data  scans  that  do  not  meet  acceptance  criteria  are  not  used  as  part  of  the 
data  processing.  Acceptance  criteria  include:  (a)  minimum  noise  spikes  on  signal 
channels,  (b)  low  offset  voltages,  (c)  low  drift,  (d)  absence  of  internal  calibration 
signal.  Scans  that  meet  the  acceptance  criteria  prior  to  cap  removal  are  used  to 
determine  a true  background  by  coadding  these  scans.  The  first  useful  scan  after 
booster  motor  burnout,  designated  as  Scan  No.  1,  starts  at  30  sec  after  launch 
and  the  final  scan  number  558  occurs  at  305  sec  after  launch.  Spectral  position  is 
determined  by  recognizing  the  fraction  of  a full  scan  that  can  be  determined  by  a 
reference  pulse  at  the  beginning  of  each  scan  at  which  the  spectral  feature  occurs. 
This  fraction  of  a full  scan  at  which  the  spectral  line  occurs  is  related  to  the  spec- 
tral position  by  the  fallowing  equations: 

For  the  short-wavelength  half  of  the  filter: 

A 2.  7485  P + 1.4958  , 0 < P < 0.  48 

n n n * 

where 

A11  is  the  wavelength  in  micrometers  (pm)  for  the  nth  point  in  the  scan, 

lJn  is  the  fraction  of  a full  scan  for  the  nth  point  being  considered. 
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The  corresponding  relation  for  the  long  wavelength  half  of  the  filter  is: 

A 5.  ('>202  P - 0. 009  , 0.  48  P « 1 

ti  n 1 n ~ ’ 

where  A^  and  P are  defined  above. 

The  beginning  of  each  scan  is  determined  by  a start -pulse  which  is  multiplexed 
with  the  low-gain  channel  on  1HIG  10.  The  start  of  each  scan  begins  at  the  time 
when  the  leading  edge  of  the  start  pulse  reaches  1 V t 0.  5 V.  The  end  of  one  scan 
marks  the  beginning  of  the  next.  The  total  number  of  digitized  points  occurring  in 
one  scan  is  used  to  determine  spectral  position.  Errors  in  determining  spectral 
position  occur  due  to  the  following  reasons: 

(a)  A delay  in  rise  time  of  the  beginning  of  a scan  pulse  is  due  to  the  telemetry 
IMG  channel  filters.  A typical  delay  time  wrould  be  1.  5 msec  and  a typical  rise 
time  would  be  0.  5 msec  giving  a total  of  2 msec  delay  for  IHIG  channel  14  with  a 
330  IIz  low-pass  constant-amplitude  filter.  However,  this  delay  is  common  to  all 
signals  on  a given  channel. 

(b)  The  relative  error  between  the  low'-gain  channel  and  the  high-gain  channel 
is  approximately  0.  6 msec.  This  error  is  due  to  the  different  bandwidth  filters 
associated  with  IMG  channel  assignments.  The  discrepancy  in  wavelength  as 
correlated  between  the  low-  and  high-gain  channels  due  to  a 0.  6 msec  error  could 
'be  0.0072  pm  for  the  long-v.avelength  half  of  the  filter.  This  error  in  spectral 
position  correlated  between  gain  channels  is  due  to  the  long-wavelength  half  of  the 
filter  scanning  12  pm/sec,  for  example,  this  filter  scans  3 pm  on  approxima’ely 
2f>0  msec.  For  the  short-wavelength  half  of  the  filter  this  discrepancy  could  be 

0.  0038  pm,  for  example,  this  filter  scans  1.  5 pm  in  approximately  250  msec. 

(c)  The  resolution  element  of  the  filter  is  determined  by  the  following  equa- 
tions : 

For  the  short -wavelength  half  of  the  filter,  which  covers  the  range  of  1.  896  to 
2.  692  pm, 


AA  = 9.  23  X 10‘JA  + 0.  064  . 

For  the  long-wavelength  half  of  the  filter,  which  covers  the  range  of  2.995  to 
5.  45  pm, 

AA  0.  01  a + 0.  122  . 

(d)  The  deviation  from  the  straight  line  approximation  of  the  filter's  spectral 
linearity  with  angular  position  is  typically  *1  percent. 


(e)  The  computer  sampling  accuracy  is  approximately  ±0.  5 msec.  This 
error  is  due  to  the  fact  that  the  analog-to-digital  converter  has  a resolution  of 
1 msec. 

(f)  The  wavelength  shift  due  to  a point  source  moving  across  the  field  from 
edge  to  edge  is  approximately  0.033  ^m.  This  shift  is  due  to  the  angle  of  incident 
radiation  passing  through  the  filter  changing  as  energy  moves  from  edge  to  edge 
and  thereby  causing  a different  spatial  position  on  the  filter  to  be  seen.  Moving  to 
a different  spatial  position  on  the  filter  represents  a different  wavelength. 

The  absolute  brightness  in  megarayleighs  per  micrometer  (MR/pm)  is  deter- 
mined by  the  following  equation  after  the  spectral  position  has  been  determined. 
The  zero  background  discrepancy  is  less  than  the  noise  equivalent  spectral  radi- 
ance of  the  spectrometer  system.  The  conditions  preceding  the  background  meas- 
urement at  apogee  are  different  from  the  background  measurement  with  the  cover 
on  in  that  energy  had  excited  the  detector  shortly  before  apogee.  Because  of  time 
constants  associated  with  the  detector  and  circuitry,  undesired  backgrounds  can 
be  observed  if  signal  changes  are  great  enough  and  the  elapsed  time  between 
measurements  is  not  sufficient  to  allow  the  detector  and  circuitry  to  respond  in  a 
normal  way  to  the  signal  being  measured. 


GC,  <V„ 
*n  n 


AV 


[ MR/(im  J 


where 


R = spectral  brightness  of  the  nth  point  in  a scan, 

*n 

C inverse  responsivity  for  the  nth  point  in  megarayleighs  per  volt  per^m, 

'll 

Vn  TM  volts  for  the  nth  point  corrected  for  in-flight  calibration, 

AV^  reset  voltage  for  the  particular  scan. 


G,  x = constants  from  calibration  data. 

The  two  portions  of  the  filter,  long-  and  short -W'avelength  halves,  require  sepa- 
rate curves  according  to  the  following  criteria: 

For  the  short-wavelength  half: 


Use  C for  1.696  s X ^ 2.692  . 

For  the  long-wavelength  half: 

Use  C.  for  2.993  « \ < 5.45  . 
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The  following  sequence  of  events  was  used  to  prepare  the  data  contained  in 
this  report.  The  objective  of  this  process  is  to  provide  a reliable  data  base  for 
the  using  community. 

(1)  Scans  prior  to  tip  off  were  plotted  and  reviewed.  The  best  scans  were 
27  through  56,  omitting  scan  31.  Reasons  for  omitting  scans  are: 

(a)  Excessive  drift, 

(b)  TM  drop  out, 

(c)  Calibration  source  on  during  scan. 

(2)  Scans  27  to  30,  32  to  56  were  co-added  point  by  point  (points  1 through 
1225)  for  both  gain  channels  of  TM  volts.  The  standard  deviation  for  both  co- 
added sets  (29  points  for  each  set)  were  computed  and  plotted). 

(3)  Zero  reset  voltages  and  standard  deviations  were  computed  for  points 
32  through  38  for  scans  27  to  30,  32  to  56  and  Chauvenet's  criterion  was  used  to 
omit  unwanted  points.  The  mean  zero  resets  were  listed  for  each  scan. 

(4)  Mean  zero  reset  voltages  for  each  scan  were  subtracted  from  all  TM 
voltage  points  in  scans  27  to  30,  32  to  56  and  the  scan  co-adding  process  was 
repeated.  The  co-added  noise  spectra  were  approximately  50  mV  in  both  co-added 
computations  and  therefore  the  need  to  correct  the  data  was  alleviated. 

1.3  Measured  Utitude  Emission  Profiles 

The  altitude  emission  profiles  are  determined  from  the  scans  shown  in 
Appendix  C.  The  peak  values  at  the  wavelength  of  interest  are  plotted  as  a func- 
tion of  altitude.  In  Figure  1,  this  altitude  profile  is  plotted  for  the  C02  emission. 

In  Figure  6,  an  altitude  profile  is  shown  for  N20  in  a band  averaged  between 
4.  55  pm  and  4.  61  pm.  The  signal  to  noise  ratio  for  this  measurement  is  less  than 
one  and  no  trend  for  signal  is  observed.  In  Figure  7 an  altitude  profile  is  shown 
for  C02  in  a band  averaged  between  4.  78  pm  and  4.  93  pm  which  begins  to  show  a 
trend  in  signal  above  the  minimum  detectable  signal  for  altitudes  below  70  km. 

In  Figure  8 an  altitude  profile  is  shown  for  NO  (v  = 1)  emission  in  a band  averaged 
between  5.  25  pm  and  5.  35  pm  which  shows  a constant  signal  level.  The  shaded 
area  has  been  drawn  on  these  plots  to  aid  the  eye  in  reading  the  data,  rhese  mea- 
surements are  consistent  with  previously  reported  data.  f’>7  In  the  preliminary 
summary  of  previous  ICECAP  probes*’  the  5.  3 pm  emission  was  observed  to  be  a 

6.  Stair,  A.  T.  , Jr.,  Ulwick,  J.  C.  , Baker,  K.  D.  , and  Baker,  D.  J.  (1975) 

Rocketborne  observations  of  atmospheric  infrared  emissions  in  the  auroral 
region.  Atmospheres  of  Earth  and  the  Planets,  ed.  B.  M.  McCormac, 

D.  Reidel  Publishing  Co.  , Dordrecht-Holland,  pp.  335-346. 

7.  Markov,  M.  N.  , Grechko,  G.  M.  , Gubarev,  A.  A.,  Ivanov,  Yu.S.  , Petrov,  V.S. 

(1976)  Infrared  Radiation  of  Nitrogen  Oxide  in  Upper  Atmosphere,  According 
to  the  Measurements  from  Salyut-4,  (Preprint  No.  8)  USSR  Acad,  of  Sci.  , 
Moscow  USSR,  pp.  1-18. 
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Figure  6.  Altitude  Pro- 
file for  N2O  in  a Band 
Averaged  Between  4.  55 
(im  and  4.  61  urn 


Figure  7.  Altitude  Pro- 
file for  CO2  in  a Band 
Averaged  Between  4.78 
Mm  and  4.  93  Mm 


Figure  8.  Altitude  Pro- 
file for  NO  in  a Band 
Averaged  Between  5.25 


layer  peaked  at  130  to  140  km.  The  Russian  literature^  reported  observing  this 
radiation  from  a satellite  limb  look  where  the  layer  varied  in  peak  altitude  from 
140  to  200  km.  The  wavelengths  have  been  shifted  by  approximately  0.  074  Mm  to 
allow  the  COg  peak  to  occur  at  4.  209  Mm.  This  was  done  to  be  more  consistent 
with  later  rocket  aircraft  data  measurements.  a Also  evidence  has  been  established 
that  calibrations  using  fixed  filters,  such  as  those  used  in  calibrating  this  C'VF, 
can  produce  errors  in  wavelength  of  the  order  of  0.  1 Mm.  This  error  is  due  to 
one's  inability  to  determine  the  exact  center  of  wavelength  for  the  fixed  filter 
whose  response  function  is  nonsymmetrical  and  irregular.  This  wavelength  shift 
will  help  to  avoid  confusion  when  observing  C'VF  data  since  there  is  strong  evidence 
that  this  is  the  correct  wavelength. 

Other  CX>2  emission  profiles  have  been  reported.  1’9,  19  The  low -gain  channel 
1R1G  14  offset  can  be  mostly  compensated  for  by  subtracting  the  zero  background 
signal  from  the  instrument.  This  offset  in  voltage  for  the  low-gain  channel  IRIG  14, 
shown  in  Figure  9a,  corresponds  to  a brightness  level  of  approximately  3 MR/nm 
at  4.  3 Mm.  Figure  10a.  shows  the  high-gain  IRIG  16  which  has  negligible  offset. 

8.  Huppi,  E.R.,  Rogers.  J.  W.  , and  Stair,  A.T.  , Jr.  (1974)  A ircraft  observa- 

tions of  the  infrared  emission  of  the  atmosphere  in  the  7 00-2800  cm"1  region. 
Applied  Optics  13:1466. 

9.  Stair,  A . T.  , Jr.,  Short  Wavelength  Infrared  Spectral  Measurements  in  an 

IBC.'-II  Aurora  Using  a Rocket-Borne  C'VF  Spectrometer  — Rocket  Number 
A 18.  219-1,  HAES  (Icecap  Series)  AFGL  Report,  to  be  published. 

10.  Nadile,  R.,  Rocket  Measured  Auroral  and  Sunlit  Enhanced  Atmospheric 
Emissions  in  the  Medium  Wavelength  Infrared  Bands,  Rocket  Numbers 
IC  507.  11-1A,  2A,  and  3,  to  be  published. 
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Figure  9a.  Co-added  Background  Scans  with  No 
Zero  Reset  Correction  for  the  Low-Gain  Channel 


Figure  9b.  Standard  Deviation  for  Scan  9a 
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Figure  9c.  C'o-added  Background  Scan  with  Zero 
Reset  Correction  Applied  for  the  Low-Gain  Channel 


Figure  9d.  Standard  Deviation  for  Scan  9c 
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Figure  10a.  Co-added  Background  Scans  with  No 
Zero  Reset  Correction  for  the  High-Gain  Channel 
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Figure  10b.  Standard  Deviation  for  Scan  10a 
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Figure  10c.  Co-added  Background  Scans  with  Zero 
Reset  Correction  Applied  for  the  High-Gain  Channel 


Figure  lOd.  Standard  Deviation  for  Scan  10c 
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Another  example  concerning  data  analysis  is  given  in  Figure  11  where  com- 
posite scans  for  the  CO2  peak  are  plotted  on  the  low -gain  channel  during  ascent. 
This  plot  is  useful  when  it  is  desired  to  observe  a trend  in  wavelength  shift  with 
altitude.  It  should  be  remembered  that  altitude  increases  from  top  to  bottom  in 
the  figure. 


Figure  11.  Composite  Scans  of  the  4.  3 pm  Band  for  the  Low-Gain 
Channel  During  Ascent 

I.  1 Magnetometer  \specl  Ifuta  Reduction 

In  reference  to  Figure  5 and  the  explanation  given  in  Section  3.  1 concerning 
this  figure,  the  total  coning  angle  during  the  measuring  portion  of  the  flight  did 
not  exceed  approximately  3 deg.  The  angle  o held  fairly  constant  ranging  from 
approximately  23.  5 deg  at  30  km  to  approximately  28.  5 deg  at  1 1 (!  km  for  ascent. 
The  descent  curve  shows  approximately  the  same  coning  angle  during  the  measur- 
ing portion  of  the  flight  hut  begins  to  deviate  greatly  at  approximately  90  km  where 
the  rocket  begins  to  tip  over.  The  angle  between  the  rocket  axis  vector'  and  the 
vertical  cannot  be  found  without  more  information  about  the  rocket,  except  in  the 
case  where  the  rocket  axis  vector  is  known  to  bo  in  the  plane  of  the  true  vertical 
and  the  earth's  magnetic  field  vector.  If  the  radiation  source  profile  can  be 

predicted  accurately  enough  as  a function  of  altitude,  a trial  and  error  matching 
5 

technique  can  be  used.  However,  these  data  cannot  be  processed  using  the  tech- 
nique described  because  CO^  at  4.3  ^ni  is  optically  thick.  An  optically  thick 
medium  as  a radiating  source  provides  a relatively  steady  signal  as  coning  motion 
proceeds.  In  contrast  to  this  an  optically  thin  medium  as  a radiating  source  will 
produce  modulation  or  fluctuation  in  the  signal  as  coning  motion  is  experienced. 
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This  is  obvious  when  one  considers  that  obliquely  viewed  regions  have  greater 
optical  depth  and  therefore  greater  radiating  energy  as  compared  with  a vertical 
measurement.  Another  point  of  interest  concerning  optically  th'n  NO  , whose 

center  wavelength  is  slightly  higher  than  C02  which  is  an  optically  thick  medium, 
is  that  an  apparent  wavelength  shift  can  occur  depending  upon  which  radiating 
source  has  the  highest  excitation  as  a function  of  altitude.  However,  in  these 
measurements  NO^  was  not  excited  by  an  active  auroral  condition  and  its  effect 
on  the  measurement  should  be  negligible. 

1.5  Summary  of  Data  Processing 

(a)  Scale  size  and  data  format  were  determined  and  finalized. 

(b)  Individual  scans  of  data  were  analyzed  for  noise  and  signal  content;  useful 
scans  were  plotted. 

(c)  Quiet  scans  were  used  to  determine  mean  values  of  noise  and  standard 
deviations  for  background  level  determinations. 

(d)  The  zero  reset  sampling  criteria  were  determined  from  the  computer 
plots. 

(e)  Acceptance  of  data  was  based  on  Chauvenet's  criterion. 

The  conclusions  reached  from  the  above  analysis  were  as  follows: 

(a)  Zero  reset  voltages  were  subtracted  from  each  scan  to  give  more  accurate 
absolute  radiance  levels. 

(b)  Offset  voltages  were  not  subtracted  from  each  scan  because: 

(1)  Offset  voltages  were  approximately  the  same  as  the  system  noise 
level  and  therefore  do  not  add  in  a significant  way  to  the  error  in 
reading  absolute  radiance  levels. 

(2)  Offset  voltages  appear  to  be  different  before  and  after  the  cover  is 
removed  from  the  instrument  but  are  less  than  the  noise  equivalent 
radiance  of  the  instrument. 

(c)  Error  bar  curves  were  superimposed  on  two  sample  scans  shown  in 
Figure  12  to  assist  in  determining  useful  data.  These  error  bars  were  determined 
by  measuring  the  saturation  vo'tage  and  the  noise  equivalent  voltage  of  the  instru- 
ment when  converted  to  radiance  as  a function  of  wavelength.  A study  of  the 
processes  previously  explained  can  he  made  by  observing  a sequence  of  plots 
beginning  with  Figure  13.  This  figure  depicts  individual  scans  for  both  low-gain 
(IRIG  14)  and  high-gain  (IRK!  16)  channels.  An  overlap  in  wavelength  occurs  at 
2.75  pm  due  to  the  common  wavelengths  at  the  mating  edges  of  the  filter  halves. 
The  approximate  noise  for  the  low-gain  channel  is  50  mV  peak-to-peak  for  scan 

19  and  approximately  250  mV  peak-to-peak  for  the  high-gain  channel  for  scan  18. 
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Figure  12.  High  and  Low  Spectral  Radiance  Limits  for  Data  Analysis 
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WAVELENGTH  (MICRONS)  FOR  SCAN  18 
Figure  13.  Sample  CVF  Data  Output  Wave  Form  with  No  Signal 


Figure  9a  shows  the  co-added  scans  before  the  instrument  cap  was  removed 
and  with  no  correction  for  zero  reset.  Figure  9b  shows  the  standard  deviation  for 
this  co-added  plot.  Figure  9c  shows  the  same  plot  as  Figure  9a  with  the  exception 
that  the  zero  reset  portion  of  the  scan  occurring  at  1.  55  wm  has  been  corrected  to 
read  zero.  This  zero  reset  portion  of  the  scan  is  the  true  instrument  zero  since 
the  detector  is  looking  at  a cold  mask  on  the  filter  during  this  time  period. 
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Figure  9d  shows  the  standard  deviation  for  the  plot  shown  in  Figure  9c.  Two  noise 
spikes  occur  in  these  scans  and  the  standard  deviation  plots  magnify  these  perturba- 
tions dramatically.  Figures  10a,  b,  c,  d follow  the  same  reasoning  as  described 
above  for  Figures  9a,  b,  c,  d except  that  the  high-gain  channel  is  shown.  It  is 
clear  from  these  plots  that  the  co-adding  process  reduces  the  noise  considerably 
and  provides  a clear  indication  on  the  low -gain  channel  as  to  where  the  zero  reset 
position  of  the  filter  occurs. 

5.  DISCI  SSI  ON 

5.1  Summary  of  Dalu  Analysis 

Low-level  data  obtained  from  each  scan  depend  upon  the  analyst's  ability  to 
distinguish  the  source  response  from  the  system  noise.  This  can  be  approached 
by  realizing  that  the  system  can  produce  certain  types  of  perturbations  that  limit 
the  ability  to  identify  spectral  features  and  determine  spectral  radiance  levels. 
These  perturbations  include  zero  offset,  drift,  instrument  noise,  and  system  noise. 
The  zero  offset  and  long  term  drift  are  determined  by  co-adding  techniques.  The 
instrument  noise  can  be  observed  during  calibration  since  the  calibration  equip- 
ment noise  is  negligible.  The  system  noise  can  be  determined  during  a complete 
system  cold-cap  (minimum  radiation)  test.  This  can  be  accomplished  because  all 
noise  producing  equipment  such  as  TM,  and  so  forth,  is  included  during  this  meas- 
urement. The  data  analysis  can  proceed  after  confidence  in  each  scan  has  been 
obtained  and  limits  for  background  noise  and  saturation  levels  have  been  applied. 


t>.  CONCI.I  SIONS 

The  following  list  shows  the  conclusions  reached  as  a result  of  preliminary 
data  reduction  and  analysis  described  in  this  report. 

(1)  The  instrument  performed  within  the  design  tolerances. 

(2)  The  offset  voltage,  which  would  produce  an  error  in  absolute  spectral  rad- 
iance, did  not  exceed  0.  0 75  V.  Since  the  noise  equivalent  voltage  is  0.  5 V no 
correction  was  made  for  this  effect. 

(3)  The  observed  wavelength  for  C02  was  4.34  pm  at  60  km  ascent.  However, 

the  CO,  emission  in  the  4. 3 pm  band  should  peak  around  4.  26  pm  when  convolved 

11 

with  the  CVF  spectral  resolution.  Further  evidence  that  the  CC>2  emission  occurs 
closer  to  4.  26  pm  is  present  in  later  rocket  flights. 

11  Baker,  D.J.,  Wyatt,  C.  L , Pendleton,  W.  R.  , Jr.,  and  Ulwick,  J.  C.  (1974) 
Rocket  Launch  of  a SWIR  Spectrometer  Into  an  Aurora  (ICECAP  72). 

A FCR L-  TR  -74  -0077 , HA  ES  Report  No.  1. 
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(4)  Procedures  and  techniques  used  in  calibrating  these  instruments  have 
been  modified  and  improved  since  this  measurement  was  made. 

(5)  The  descent  data  for  the  CO ^ emission  were  not  presented  because  of  high 
background,  erratic  and  noisy  signals. 

(6)  The  altitude  profile  in  Figure  1 shows  a very  distinct  knee  in  the  curve 
between  86  and  90  km.  The  level  of  this  knee  ranges  from  approximately  2.  5 MR 
at  90  km  to  3 MR  at  86  km.  This  feature  is  currently  being  interpreted  as  being 
due  to  vibrationally  excited  hydroxyl  (the  chemiluminescent  airglow)  collisionally 
transferring  vibrational  energy  to N „ and  subsequently  to  the  v fundamental  ofCOQ.12 

(7)  Before  reading  any  individual  scan  one  should  observe  the  noise  equivalent 
spectral  radiance  curve  given  in  Figure  12  so  that  background  or  noise  signals  are 
not  assumed  to  be  real  data. 

(8)  The  measurements  of  this  rocket  flight  were  made  during  a quiet  auroral 
condition.  This  is  the  first  and  only  measurement  at  the  present  time  for  a quiet 
auroral  condition  on  the  wavelength  region  at  1.  5 to  6 pm. 


12.  Kumer,  J.  B.  , Wheeler,  N.  B.  , and  Stair,  A.T.  , 
A.G.  U.  , Fall  Meeting,  1976. 
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Tabulations  of  Rocket  Data 


IRIG  16  brightness  values  for  the  4.3  data. 
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434 

966 

56.2629 

435 

9 33 

95.9581 

4.36 

956 

96.6400 

437 

950 

55 ,3?58 

438 

945 

95.0106 

439 

940 

94.6910 

440 

941 

54 .3704 

441 

94? 

94. 0447 

442 

942 

93. 7201 

443 

940 

53.3921 

444 

941 

93.0617 

•■’T  C6T9rSS 


« 1 r 

4.4497 

8.0000 

4.44  °7 

" . 0 0 00 

4 .4497 

0. 0000 

4 . 4 4 p 9 

o.nooo 

4,64  78 

1.0881 

4.64  7 n 

8.  0 8Q0 

4.4468 

0 . 000  8 

4 , 6 4 0 7 

1.0  880 

4.448° 

0. pool 

4.6468 

0.0  000 

4.44  87 

0 . 0 n O ,0 

4 .6489 

0.0808 

4.6468 

0.8000 

4.3601 

.4631 

4. 251  8 

1 .’1  1 7 

4.7584 

1.7081 

4 . 7847 

.498'’ 

4. 7?1(. 

.4  766 

4. 7790 

1 . 2086 

4 . 286  1 

.2762 

4.262? 

.8576 

4 . 36?8 

,»877 

4.3719 

.8  668 

4. 3420 

.6824 

4.2750 

. 06  68 

4.3716 

. 4547 

4.2067 

1.7001 

4 . 36  84 

1 . 0 780 

4 .7jj56 

, 7CB  0 

4. 4714 

. 6667 

4.3576 

1.  7c>36 

4.7176 

1 .5607 

4.3446 

2.7811 

4 . 7227 

1 .574a 

4 ,30°0 

.9666 

4.35  7? 

1 .0185 

4.3678 

2.  7716 

4.296  3 

.8780 

4.2988 

1.6887 

4.3318 

1.8160 

4.7181 

1 . 7260 

4.7216 

1 .4'38 

4.326? 

1.6816 

4.3287 

1.0791 

4.  31  70 

1 .9581 

4.3780 

1.7781 

4.3621 

2.6437 

4.261 1 

1.7067 

4.359? 

1. 9670 

4.3753 

2.6746 

4. 30  90 

2.7856 

4.2896 

7.  3 = 71 

4.2907 

2.061? 

4.7216 

2 .66  88 

4, 2963 

».  001" 

4.2896 

7 . 3478 

4.2Q07 

7.720? 
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15 

SCAN 

AUGUST  1 9 7r< 
INC*  X 

pea*  R o I GFT  NESS 
ALTTTL5F 

3*t6 

445 

941 

97.7783 

4.7947 

7. 1954 

446 

949 

57.3914 

4.3308 

3.6410 

447 

943 

9?. 0C  56 

4.7998 

3.900? 

446 

950 

91.7141 

4.3316 

4.349? 

449 

948 

91 .3777 

4 . 3 ? 77 

3.667? 

450 

945 

5i.o?cr. 

4.3175 

3.5710 

Appendix  B 

Rocket  Aspect  from  Mognetometer  Data 


T IM  c 

ALT 

n’AH-IA 

II  ME  . . 

ALT 

GAAMA 

T1FIF 

Al  j 

r.iWMA 

20.  C7 

5.36 

"50 .69 

20.17 

5.50 

160  .69 

20.27 

5.65 

160.69 

20.37 

c.  7? 

1 » 0 . 6 9 

20.47 

5.93 

160.69 

20.57 

6.08 

160.52 

20.67 

6.22 

160.52 

20.77 

6.36 

160.52 

20.87 

6.51 

160.24 

20.97 

6.65 

150.24 

21.07 

6.79 

160 • 24 

21,17 

6.94 

160.15 

21.27 

7.06 

150.15 

21.37 

7.22 

160.15 

21.47 

7.36 

159.94 

21.37 

7.51 

159.94 

21  .6? 

7.65 

155,94. 

21.77 2.73 

159,94 

21.  S7 

7.93 

159.94 

21  .97 

3.08 

159.94 

22.07 

8.22 

159.94 

22.17 

4.35 

150.17 

22.27 

4.50 

160.17 

22.37 

8.64 

160.17 

22.47 

F.  79 

150.17 

22.57 

9.93 

159.80 

22.67 

9.07 

159.00 

22.77 

a.21 

159.80 

22.87 

9.35 

159.52 

22.97 

9.49 

159.52 

23.07 

° . 5 T 

159.52 

23.17 

9.78 

159.52 

23.27 

9.92 

159.7! 

23.37 

10.05 

159.71 

23.47 

10.20 

154,71 

23.67 

^ n . 3 4 

3.59,03 

23.  67 

10.48 

159.83 

23.77 

10.62 

159.83 

23.87 

10.76 

159.83 

23. 97 

10.90 

159.79 

24.07 

11.04 

159.79 

24.17 

11.18 

159.79 

24.27 

11.3? 

159.46 

24.37 

11.46 

159.46 

24.47 

11.60 

159.46 

24.57 

11.74 

159.46 

‘ 24.67 

11.48 

159.41 

24.77 

12.02 

159.41 

24.57 

12.16 

159.41 

24.97 

12.30 

159.41 

25.07 

12.  44 

159.98 

25.  17 

12.  5s 

159.99 

1 25. ?7 

L2.72 

159.98 

25.37 

12.06 

1 49-38 

25.47 

12.99 

1 59.36 

! 25.57 

13.13 

159.36 

25.67 

13.27 

159.36 

25.  77 

13.41 

159.96 

25.87 

13.55 

159.06 

25,97 

13.69 

159.06 

26-07 

17.84 

159.06 

26.17 

1 3.96 

159.34 

26.27 

14.10 

159.34 

26.  34 

14.24 

159.34 

26.47 

14.38 

150.01 

26.58 

14.52 

158.01 

26.54 

14.65 

159.81 

26.78 

14.79 

158.81 

26.88 

14.93 

158.97 

26.9b 

15.07 

158.97 

27, 08 

15.21 

158.97 

2-7,18. 

15.34 

150.97 

27.24 

15.44 

158.97 

27.38 

15.62 

158.82 

’7.46 

15.75 

150.0? 

27.58 

15.99 

158.82 

27.68 

16.03 

158.82 

27.78 

16.15 

150.70 

27. 48 

16.30 

158.70 

27.98 

16.44 

158.59 

28.08 

16.58 

158.59 

28.16 

16.71 

158.59 

28.28 

16.45 

158.79 

28.38 

16.98 

150.79 

28. 4» 

17.12 

158.38 

28.58 

17.26 

158.38 

28.68 

17.39 

158.52 

28.78 

17.53 

159.5? 

28,89 

17.56 

154.49 

29.99 

17.80 

150.40 

29.  0 5 

17.93 

158.53 

29.18 

19.07 

158.53 

29.28 

18.21 

158.78 

29.38 

18.34 

154.45 

29.48 

18.48 

158  .45 

29.56 

10.61 

158.74 

29.64 

18.75 

158.49 

29.78 

18.88 

158.49 

29.88 

19.02 

158.27 

29.94 

19.  15 

158.39 

30.08 

19.29 

156.39 

30.18 

19.42 

158.38 

30.24 

19.56 

158.26 

30 . 38 

19.69 

158.61 

30.48 

19.82 

158.61 

30.58 

19.  9o 

158.49 

30.68 

20.09 

130,43 — 

30.70- 

7 Q T ? 3 

198  i 51 

30.89 

20.36 

158.44 

30.94 

20.50 

158 .44 

31.08 

20.63 

158.14 

31.14 

20.76 

158.26 

31.28 

20.90 

155.47 

31.38 

21.03 

158.43 

31.48 

21.16 

158.14 

31.58 

21.30 

158.43 

31.66 

21.43 

158.47 

31.7  4 

21.55 

158.47 

31.88 

21.70 

158.34 

31.98 

21.03 

158,26 

32.04 

21. °5 

154.47 

32.18 

22.09 

158.38 

32.28 

22.23 

158.29 

32.34 

22.36 

154. J7 

32.49 

22.49 

150,43  , 

32,50 

— 22.42 

158. 37 

32.  6« 

?•>.  76 

134.33 

32.78 

22.89 

158.58 

32.88 

23.02 

158.64 

32.99 

?4.  15 

158.36 

33.08 

2 3.20 

158.39 

3 3.16 

23.42 

158.44 

33.28 

23. 55 

158.35 

33.38 

23.68 

158.23 

33.48 

23.81 

158.27 

33.59 

23.94 

158.34 

33.68 

24.07 

158.18 

33.78 

24.21 

158.11 

33.44 

24.  34 

158.1* 

33.98 

24.47 

158.15 

34.08 

24.60 

158.18 

34.16 

24.  73 

157.99 

34.28 

24.86 

337,90. — 

-9.4^10 

24.99 

158.06 

34.49 

25.1? 

158.26 

34.58 

25.25 

158.35 

34.68 

25.38 

158.27 

34.  74 

26.51 

154.30 

34.88 

25.64 

158.39 

34.98 

25.77 

158.39 

46 


TI9F 

ALT 

f-AM'IA 

TIME 

ALT 

GAMMA 

TIME 

ALT 

GAMMA 

35.  08 

75.91 

157 

• ftft 

35.18 

26.0  3 

157.99 

35.28 

26.16 

158.12 

35.  38 

76.79 

158 

• Oft 

35  • <8 

26.42 

157.91 

35.58 

26.55 

157. 75 

35. 6ft 

76.63 

157 

.ftft 

35.7ft 

26.81 

158.21 

35.83 

26.94 

158.12 

35.  if 

?'.  0* 

157 

• 0 *4 

36.  oe 

27.70 

157.85 

36.18 

27.33 

158. 08 

36.  ?t 

27,46 

1 5« 

.07 

36.3ft 

27.59 

157.99 

36.48 

27.72 

157.8? 

36. 5ft 

77.  ft4 

157 

.77 

36.6ft 

27.97 

153.11 

36.78 

28. 10 

157.99 

36.  18 

78.73 

1 5 7 

.71 

36.98 

?ft.  16 

157.54 

37.08 

78.49 

157.66 

37.1ft 

7».6? 

1 5 7 

.90 

37.28 

2 8.74 

159.02 

37. 3o 

28.87 

157.76 

37.4ft 

7°.  00 

157 

.35 

37.58 

79.13 

157.76 

37.68 

29.25 

158.09 

37.7ft 

?9. 3ft 

1 5ft 

.31 

37. ftft 

79.51 

158.10 

37.98 

29.64 

157.77 

38.  08 

79.76 

137 

.47 

38.1fl 

79.89 

157.46 

38.28 

*0.02 

157.80 

3«.  7ft 

3 0.  15 

158 

. 0» 

38  • **ft 

30.27 

157.83 

38.58 

30.40 

157.58 

38.63 

30.53 

157 

.47 

38.7ft 

30.65 

157.50 

38.88 

30.78 

157.54 

3«.  9ft 

30.91 

157 

.67 

39.0ft 

31.03 

157.79 

39.1ft 

31.16 

157.74 

39.7ft 

31.9ft 

157 

.57 

39.38 

31.41 

157.37 

39.48 

31. 54 

157.58 

39.59 

31.66 

1 5 7 

.69 

39.68 

31 . 79 

157.73 

39.78 

31.92 

157.62 

39. 59 

37.  0* 

1 5 7 

.45 

39.9ft 

37.17 

157.32 

40.08 

32.29 

157.28 

4C.lt 

37.4? 

157 

.36 

40.28 

32.54 

157.66 

40.3ft 

32.67 

157.95 

40.49 

37.  79 

15ft 

.11 

40.59 

37.92 

157.89 

40.6ft 

33.04 

157.51 

4 3.78 

33.17 

157 

.77 

40.9ft 

38.29 

157.11 

40.99 

33.42 

157.27 

•♦l.  Or 

13.54 

157 

.49 

*.1 .19 

33.67 

157.64 

41.29 

33. 79 

157.69 

41.3' 

13.91 

157 

.7? 

41.49 

34.04 

157.56 

41  .59 

34.16 

157. 22 

41.69 

34.79 

157 

.01 

41.79 

34.41 

157.04 

41.89 

34.53 

157. 34 

41.  ->9 

34. 66 

167 

.58 

“2. 09 

3-..  78 

157.71 

42.19 

34.91 

157.63 

42.79 

15.07 

157 

.63 

■*7.39 

35.15 

157  .55 

42.49 

35.28 

157.30 

47.59 

35.40 

157 

.00 

47.  o9 

35.52 

156.91 

42.79 

35.65 

166.95 

47.89 

36.77 

157 

.Oft 

42.99 

35.89 

157. ?(. 

43.09 

36.01 

157. 79 

43.19 

36.  14 

1 57 

.78 

43.79 

36.26 

157.53 

43.39 

36.  3ft 

157.28 

43.49 

96.50 

156 

.99 

43.59 

36.63 

156.78 

43.69 

36.75 

156.61 

43.79 

36.87 

15b 

• 73 

43.83 

36.99 

156.66 

43.99 

37.11 

156.98 

44.09 

37.74 

1 5 7 

.73 

44.19 

3 7.36 

157.56 

44.29 

37.48 

157.76 

44.  39 

37.60 

157 

.76 

44.49 

37.72 

157.59 

44.59 

>7.84 

157. 47 

44.69 

99.96 

i 5 7 

.7.3 

44.  79 

3ft.  09 

156.68 

44.89 

3ft.  ?1 

156.55 

44.  )■, 

3ft.  33 

15  6 

.S’ 

45.09 

38.45 

156.66 

45.19 

38.57 

146.44 

4 5.29 

3 ‘ . 6 3 

146 

.55 

45.39 

3ft.  fll 

156.96 

45.49 

38.93 

157.2? 

45.59 

39.05 

157 

.47 

45.69 

39.17 

157.50 

45.79 

39.29 

157.24 

45.89 

39.  41 

157 

.04 

45 . 90 

3 9.63 

156.91 

46.09 

39.65 

156.79 

46.19 

99.77 

1 56 

.66 

46.79 

39.8,9 

156.57 

46.39 

40.01 

156.52 

46.4  9 

uO.  1 3 

156 

.57 

46.59 

4 0.25 

156.70 

46.69 

40.37 

156.82 

46. 79 

40.49 

156 

.94 

46.8  3 

40.61 

157.15 

46.99 

40.73 

157.10 

47.09 

4 0.85 

15  6 

.99 

1.7.19 

40.97 

156.85 

47.29 

41. 08 

156. 86 

47. 39 

41.70 

156 

.86 

47.49 

41.32 

123.71 

47 .59 

41.44 

123.66 

47.69 

41.55 

1 5 6 

.7? 

47.79 

41 .68 

156.77 

47.89 

41.83 

156.85 

47.  99 

41.91 

156 

.93 

48.09 

42.03 

157,05 

48.19 

42.15 

157. 10 

48.79 

47.77 

15  7 

.14 

4 ft , 39 

42.39 

157.10 

4 3.49 

42.50 

156.97 

48.59 

47.6? 

15  6 

.87 

48.69 

42.74 

156.79 

48.79 

-*2.86 

156.72 

4 0.89 

49.97 

136 

• 50 

‘•8.99 

43.09 

156.33 

49.09 

43.21 

156.  12 

49.  n 

43.  V> 

15  6 

.07 

49.29 

43,44 

156.10 

49.39 

43.56 

156.15 

49.49 

43.68 

1 36 

,7ft 

49.59 

4 3.79 

156.3’ 

49.69 

43.91 

156.36 

49.79 

-.4.0  3 

15  6 

.4? 

49.89 

4-.  14 

156.60 

49.99 

44.26 

156.74 

47 


TIME 

AIT 

GAMMA 

1 TIME 

ALT 

GAMMA 

TIME 

ALT 

GAMMA 

50.  O'* 

,4.  38 

156.70 

50.19 

44.49 

156.65 

50.29 

44.61 

156.82 

50.39 

44.  7? 

123.79 

50.  *9 

44  . e4 

123.78 

50.59 

44.95 

156.95 

50.69 

45.07 

156.95 

50.79 

45.19 

156.94 

50.89 

45.30 

156.94 

50.  <9 

45.42 

156.90 

; 51.09 

45.53 

156.89 

51.19 

45.65 

156.80 

51.29 

45.75 

156.85 

51.39 

45.88 

157.01 

51.49 

45.99 

156.97 

51.59 

46.  11 

156.96 

. 51.69 

46.22 

156.96 

51.79 

46.34 

156.97 

51.99 

46.45 

156.93 

51.99 

46.57 

156.84 

52.09 

46.68 

156.74 

52.  1^ 

46.  79 

156.78 

52.29 

46.91 

156.88 

52.39 

47.02 

156.86 

52.49 

47.  14 

156.84 

52.59 

47.25 

156.71 

52.69 

47.36 

156.70 

52.79 

47.48 

156.74 

52.99 

47.59 

156.61 

52.99 

47.71 

156.61 

53.09 

47.82 

156.70 

53.19 

47.93 

156.65 

53.29 

48.05 

156.65 

53.  39 

48.  16 

15  6.70. 

53.49 

48.27 

156.79 

53.59 

46.39 

156.91 

53.69 

48.50 

156.91 

53.79 

49.61 

156.90 

53.89 

48. 72 

156.97 

53.  99 

48. 84 

156.97 

54.09 

48.95 

156.95 

54.19 

49.06 

156.91 

54.  29 

49.17 

156.90 

54 . 39 

49.29 

156.93 

5>*  .49 

49.40 

156.89 

54.59 

4«.51 

156.81 

54.69 

49.62 

156.73 

54.79 

49.74 

158.77 

54.  89 

49.  85 

159.68 

54.99 

49.96 

156.51 

55.09 

50.07 

156.42 

55.  19 

50.18 

156.21 

. 55.2.9 

50.29 

156.04 

55,39 

50.40 

155.96 

55.49 

50.52 

155.87 

55.59 

50.63 

155.70 

55.69 

50.74 

155.60 

55.79 

50.85 

1 55.51 

55.89 

50.96 

155.52 

56.00 

51.07 

155.56 

56.  10 

51.19 

155,56 

56.20 

51.29 

155.48 

56.30 

51.40 

155.42 

56.40 

51.51 

155.50 

56.50 

51.62 

155.55 

56.60 

51.73 

155.59 

56.70 

51.84 

155.68 

56.80 

51.95 

155.73 

56.90 

52.06 

155.81 

57.00 

52.  17 

155.94 

57.10 

52.28 

156.05 

57.20 

52.39 

156.  18 

57.30 

52.50 

156.30 

57.40 

52.61 

156.42 

57.50 

52.72 

156.46 

57.  60 

52.83 

156.56 

57.70 

52.94 

156.77 

57.80 

53.05 

156.81 

57.90 

53.  16 

156.94 

58.00 

53.27 

157.07 

58.10 

53.38 

157.06 

58.20 

53.49 

157.06 

56.30 

53.59 

157.07 

58.40 

53.70 

157.11 

58.50 

53.81 

157.15 

58.60 

53.92 

157.10 

58.70 

54.03 

157.06 

58.90 

54.14 

15  6..97 

. 58,90 

54.24 

156.88 

! 59,00 

54.35 

156.75 

59.  10 

54.46 

156.57 

59.20 

54.57 

156.49 

59.30 

54.68 

156.38 

59.40 

54.78 

156.25 

59.50 

54.89 

156.12 

59.60 

55.00 

155.95 

59.70 

55.11 

155.82 

59.80 

55.21 

155.69 

59.90 

55.32 

155.52 

60.90 

55.43 

155.47 

60.10 

55.54 

155.43 

60.20 

55.64 

155.43 

60. 30 

55.75 

135.38 

60.40 

55.86 

155.34 

60.50 

55.96 

155. 39 

60.60 

56.07 

155.42 

_ 60,70 

56.18 

155.46 

60.80 

56.28 

155.46 

60.90 

56.39 

155.45 

61.00 

56.49 

155.53 

61.10 

56.60 

155.55 

61.20 

56.71 

155.57 

61.30 

56.81 

155.66 

61.40 

56.92 

155.62 

61.50 

57.02 

155.66 

61.60 

57.13 

155.82 

61.70 

57.24 

155. 96 

61.  80 

57.34 

156.01 

61.90 

57.45 

156.05 
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57.55 

156.09 

62.10 

57.66 

156.09 

62.20 

57.76 

156.13 

62.30 

57.87 
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62.50 

58.08 

156.28 

62.60 

58.18 
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62.90 

58.60 
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157.19 

63.40 

59.02 

156.29 
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59.12 

156.42 
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59.33 
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59.43 
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59.54 
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64.00 
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64.90 
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157.04 
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156.98 
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66.10 
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62.  30 
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66.70 
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66.30 

62.60 

156.50 
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156 .42 
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154.50 
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154.59 

69.90 
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154.49 

70.40 
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154.63 
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70.80 
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70.90 
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154.69 
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66.75 

154.57 
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66.84 
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71.31 
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71.41 

67.04 
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67.33 
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154.82 
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67.90 

154.86 
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68.00 
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72.81 

68.38 
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68.48 
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73.11 

68.67 
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68.76 
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154.94 

73.41 

68.95 

154.90 

73.51 
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73.71 

69.  23 

154.89 

73.81 
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155.15 
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69.61 

155.15 

74.21 

69.71 

155.19 

7 4. 31 
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155.26 

74.41 

69.89 

155.26 

74.51 

69.99 

155.28 

74.61 

70.08 

155.27 

74.  71 

70.17 

155.27 
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70.27 

155.35 

74.91 

70.36 

155.53 

75.01 

70.45 

155.57 

75.11 

70.55 

155.57 

75.21 

70.64 

155.65 

75.31 

70.73 

155.70 

75.41 

70.83 

155.73 

75.51 

70.92 

155.82 

75.51 

71.01 
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Z5,71_ 
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71.20 

155.95 

75.91 

71.29 

156.03 

76.01 

71.38 
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76.11 

71.48 

156.16 

76.21 

71.57 

156.16 

76.31 

71.66 

156.15 

76.41 

71.75 

156.20 

76.51 

71.84 

156.20 

76.61 

71.94 

156.28 

76.71 

72.03 

156.32 

76.81 

72.12 

156.31 

76.91 

72.21 

156.32 

77.01 

72.30 

156.28 

77.11 

72.39 
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77.21 

72.48 

156.28 

77.31 
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156.23 

77.41 
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77.91 
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78.01 
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73.57 
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78.61 
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156.09 

78.71 

73.84 

156.13 

78.81 
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156.13 

78.91 

74.  02 

156.04 

79.01 

74.11 
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79.11 

74.20 

155.96 

79.21 

74.29 

155.96 

79.31 

74.78 

155.87 

79.41 

74.47 
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79.51 

74.55 
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79.61 

74.65 

155.73 

79.71 
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79.81 

74.  82 

155.47 
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74.91 
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75.00 
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83.91 

78.39 

153.12 
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152.42 
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80.65 
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152 

.29 
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86.92 

80.90 
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87.02 
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152.29 
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81.39 
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87.62 
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81.56 
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87.32 

81.64 

152.04 

87.92 
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88.02 
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152.06 

88.12 

81.88 

152.10 
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81.96 
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82.04 

152.11 

83.42 

82.12 

152.06 

88.52 

62.20 
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68.62 

82.29 
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38.72 

32.37 

151.92 
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38.92 

82.53 

151.95 

39.02 

82.61 

152.09 

99.12 
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152.04 

39.32 

32.85 

151.99 

99.42 
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152.38 

89.62 

83.09 

152.13 

89.  72 
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83.25 

152.09 

39.92 

83.33 

152.13 

50.02 

43.41 
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152.21 

90.22 

33.57 

152.13 
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37.64 
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.08 
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83.72 

152.17 
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33.80 

152.22 

90.62 
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83.96 
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90.82 

84.04 
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.25 
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84.20 

152.34 
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34.28 
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88.43 

152.19 

91.42 

34.51 

152.25 

91.52 

34.39 
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152.20 

91.72 

34.74 

152.20 

91.82 

84.82 
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.29 

91.92 
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92.02 
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152.33 

92.  12 

85.  05 
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92.22 

85.13 

152.49 

92.32 

35.21 

152.46 

92.  *2 

85.29 
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.47 

92.52 

85.36 

152.51 

32.62 

85.44 
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92.72 
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152.46 
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85.67 
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152.46 
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35.90 
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152.58 
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86.13 

152.59 
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86.26 

152.57 

93.82 

86.36 

152.67 

93.92 
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152.62 

94.12 
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152.71 

94.32 
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87.78 
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96.82 
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101.23 

91.73 
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101.33 
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151.52 
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151.19 
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151.09 
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150.45 
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150.59 

105.13 

94.35 

150.50 
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94.42 
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150.49 

105.53 

94.61 
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150.36 
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106.73 
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95.13 
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106.73 
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96.  77 
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109.13 
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150.42 
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150.46 
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07.14 
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97.  33 
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97.45 
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150*63 

111.13 

98.11 

150.67. 

111.23 

98.17 

150.80 

111.33 

98.23 

150.89 

111.43 

98.29 

150  .84 

111.53 

98.35 

150.80 

111.63 

98.41 

150.90 

111.73 

98.47 

155,85. 

111.83 

98,5-1 

150.89 

111.93 

96.59 

150.89 

112.03 

98.65 

150.94 

112.13 

98.71 

151.03 

112.23 

98.77 

150 .98 

112.33 

98.83 

151.06 

112.43 

98.89 

151.06 

112.53 

98.93 

151.11 

112.63 

99.00 

151.15 

112.73 

99.06 

151.20 

112.83 

99.  12 

151.16 

112.93 

99.18 

151.15 

113.03 

99.24 

151.29 

113. 13 

39.  30 

131.21 

113.23 

99.35 

151.21 

113.33 

99.41 

151.24 

113.43 

99.47 

151.24 

113.53 

99.53 

151.21, 

113,63 91.59 

151,39 

113.73 

90.64 

151.34 

113.83 

99.70 

151.38 

113.93 

99.76 

151.51 

114.03 

99.81 

151.47 

114.13 

99.87 

151.42 

114.23 

99.93 

151.24 

114.33 

99.99 

151.33 

114.43 

100.04 

151.58 

114.53 

100. 10 

151.56 

114.63 

100. 16 

151.62 

114.73 

100.21 

151,62 

114.83 

100.27 

151.66 

114.33 

100.33 

131.73 

115.03 

100.38 

151.73 

115.13 

100.44 

151.73 

115.23 

130.60 

151.72 

115.34 

100,55 

_151 ,8G . 

. 115.43 

600,61 

151.86 

118.53 

100.66 

151.86 

115.63 

103.72 

151.86 

115.74 

100.78 

151.89 

115.63 

130.83 

< 51.89 

115.93 

100.89 

151.90 

116.03 

100.94 

151.90 

116.14 

101.00 

151.94 

116.23 

101.05 

152.07 

116.33 

101.11 

152.04 

1 16. 43 

101.16 

151.99 

116.54 

101.22 

152,02 

116.64 

101.27 

152.02 

1 16. 74 

101.33 

151.99 

116.84 

101.38 

152.03 

116.94 

101.44 

152.12 

117. 04 

101.49 

152.08 

117.14 

101.55 

_152, 11_ 

,117  .24-601. 60 

6,52.15 

117.34 

101.66 

152.15 

117. -*4 

101.71 

152.16 

117.54 

101.76 

152.16 

117.64 

101.82 

152.25 

1 17.74 

101.87 

152.24 

117.84 

101.93 

152.11 

117.94 

101.98 

152.17 

118.04 

102.03 

152.39 

118.14 

102. 09 

152.34 

118.24 

107. 14 

152.27 

118.34 

102. 19 

152.30 

118.44 

102.25 

152. 32 

118.54 

102. 30 

152.33 

118.64 

102.35 

152.32 

118.74 

102.41 

152.37 

116.84 

102.46 

152.42 

118.94 

1Q2.51 

1 52.46 

119.04 

in?. 56 

152. 51 

119. 14 

102.62 

152.56 

119.24 

1 0 2 . 67 

152.60 

119.34 

102.72 

152.55 

119.44 

102.77 

152.45 

119.54 

102.83 

152.45 

119.64 

102.88 

152.50 

119.74 

102.93 

152.50 

119.84 

102.98 

152.51 

119.94 

103.04 

152.55 

120.04 

103.05 

152.55 

120.14 

103.14 

152.51 

120.24 

103.19 

152.51 

120.34 

103.24 

152.60 

120.44 

10 J.29 

152.59 

120.54 

103.34 

152.58 

120.64 

103.40 

152.58 

120,74 

103.45 

152,59* 

62  0.84-603^50 

152.69 

120. 94 

103. 55 

152.54 

1 21.04 

103.60 

152.51 

121.14 

103.65 

152.56 

121.24 

103.70 

152.53 

121.34 

103.75 

152.57 

121.44 

103.80 

152.53 

121.54 

103.85 

152.53 

121.64 

103.90 

152.58 

121.74 

103.95 

152.57 

121.84 

104.00 

152.53 

121.94 

104.05 

152.49  , 

122.04 

104.10 

152.50 

122. 14 

104. 15 

152.45 

122.24 

104.20 

152.39 

122.34 

104. 25 

152.44 

122.44 

104. 30 

152.49 

122.54 

104.35 

_152.k8  , 

122.6k 

,10  4.-40 

152.52 

122.74 

104.45 

152.49 

122.34 

104.50 

152.49 

122.94 

104.55 

152.55 

123.04 

104.60 

152.50 

123.14 

104.65 

152.43 

123.24 

104.70 

152.39 

123. 34 

104. 75 

15  2.43 

123.44 

104.79 

152.47 

123.54 

104.84 

152.52 

123.64 

104.89 

« 52.44 

123.74 

104. °4 

152.35 

123.84 

104.99 

152.34 

123.94 

105.04 

152.34 

1 24  • 0 4 

105.08 

152.30 

124.14 

105.13 

152.26 

124. 24 

105.1! 

152,25 

124. 34 

105.23 

152,16, 

,12k.  kk 

165.28 

152.15 

124*54 

105.32 

152.24 

124.64 

105.37 

152.25 

12k. 74 

105.42 

152.16 

124. 84 

105.47 

152.06 

124.94 

105.51 

152.06 

125.04 

105.56 

152.11 

52 


N • 


TIMr 

ALT 

5A  .1.9A 

T 1 .16 

ALT 

GA1MA 

TI15 

ALT 

GAMMA 

125. 14 

105.61 

152.07 

125.24 

105.65 

151 .98 

125.34 

105.70 

152.03 

125.  4*. 

106.75 

152.07 

125.54 

105.79 

152.01 

125.64 

105.84 

151.67 

1 25. 74 

1 0 5 . S 9 

151.75 

1 25.34 

1 15.93 

151.79 

125.94 

105.98 

151.84 

126.04 

106. "3 

151.75 

126.14 

105.07 

151.70 

126.24 

106. 12 

151.65 

126. 34 

106.17 

151.61 

126. *4 

106.21 

151.64 

126.54 

106.26 

151.62 

126.64 

106.30 

151.54 

126.74 

106.35 

151.51 

126.84 

106.39 

151.51 

126. a4 

106.44 

151.52 

127.04 

106.49 

151.43 

127. 14 

106.53 

151.43 

127.24 

106.58 

151 .4? 

1 27. 74 

106.62 

151 .33 

127.44 

106.67 

151.19 

127.54 

106.71 

151.15 

1 27  • 6*. 

106.76 

151.27 

127. 74 

106. 8C 

1 11.23 

127. “4 

106.84 

151.27 

127.94 

106.89 

151 .27 

128.04 

106.93 

1.1.22 

128.14 

106.93 

151.10 

128.24 

107.02 

150.92 

128.74 

107.07 

150.90 

128.44 

107.11 

151.04 

128. 54 

107.15 

150.91 

128.64 

107.20 

150.77 

128.74 

107.24 

150. 7’ 

1 28 . 34 

107.29 

150.61 

128.94 

107.33 

150.85 

129.04 

107.77 

150.86  1 

129.14 

107.42 

150.82 

129.24 

107.46 

150.77 

129.34 

107.50 

150.73 

129. *4 

107.55 

150.67 

129.54 

107.59 

150.58 

129.64 

107.63 

150.68 

129.74 

117.68 

150 .54 

129.84 

107.72 

150.41 

129.94 

107.76 

150.45 

170.14 

117.80 

150.44 

170.14 

107.85 

150.39 

130. 24 

107. 89 

150.33 

130.34 

117.93 

150.30 

130.44 

137.97 

150.33 

130.54 

108.01 

150.35 

170.64 

103.06 

150.75 

170.74 

108.10 

150.31 

1 30. e4 

108.14 

150.22 

130 . 95 

105.18 

150 .16 

131.04 

108.22 

150.21 

131.14 

108.27 

150.26 

131.24 

103.31 

150.25 

131.35 

108. 35 

150.20 

131. .4 

108.79 

150.17 

131.34 

103.43 

150.17 

131.64 

108.47 

150.16 

131.75 

108.51 

130.11 

1 31 . 35 

105.55 

150 . 16 

131.95 

108.60 

150.12 

132.05 

108. 64 

150.11 

1 32.15 

103.68 

150.14 

132.25 

108.72 

150.11 

132. 35 

108.75 

150.07 

132.45 

103.80 

150.12 

132.55 

108.84 

150.16 

132.55 

108.38 

- 50.07 

132.75 

108.92 

151.02 

132.83 

108.96 

150.02 

132.95 

109.00 

150.11 

133.05 

109.04 

150.11 

133.15 

109.08 

150.02 

133.25 

106.12 

1*9.97 

133.35 

113.16 

149.97 

133.45 

109.20 

150.02 

133.55 

100.24 

150.06 

173.65 

109.28 

150.20 

133.78 

109. 31 

150.20 

133.85 

109. 35 

150.06 

133.95 

119.39 

150.02 

134.05 

109.43 

150. 01 

134. 15 

109.47 

151.06 

134.25 

109.51 

150.15 

134.35 

139.55 

150. 19 

134. 45 

109.59 

150.19 

134.55 

109.62 

150.14 

174.65 

109.66 

150.19 

134.75 

109.70 

150.28 

134.85 

119.74 

150.19 

174.95 

109.78 

150.05 

1 35. 05 

109.82 

150.14 

135.15 

109.85 

150.14 

175.25 

109. 89 

150. 32 

1 35. 35 

109.93 

150.41 

135. *5 

109.97 

150.4? 

135.55 

110.00 

150.46 

135.65 

110.04 

150.46 

135.75 

110.08 

150 .86 

135 . 95 

110. 12 

150.56 

135.95 

110.15 

150.60 

136.05 

110.19 

150.64 

136.15 

110.23 

150.63 

136.25 

110.25 

150.55 

136.35 

110.30 

150.51 

136.45 

110.34 

150.65 

136. >? 

110.37 

150.73 

1 36.65 

110.41 

150.73 

136.75 

110. *5 

150.83 

136.85 

110.48 

150.76 

136.95 

110.52 

150.78 

177.05 

110.56 

150.92 

137.15 

110.59 

150.96 

1 37.25 

110.63 

150.99 

177.75 

110.66 

150.95 

137.45 

110.70 

150.92 

177.55 

110.74 

151.01 

J 137.65 

110.77 

151.01 

137.75 

110.81 

151.09 

V 37. 85 

110.84 

151.23 

| 137.95 

110.88 

151.22 

138. 05 

110.91 

151.20 

138.15 

110.95 

151.26 

: 138.25 

110.98 

151.32 

138.35 

111.02 

151.30 

138.45 

111.05 

151.34 

I 178.55 

111.09 

151.36 

138.65 

111.12 

151.41 

1 38. 75 

111.16 

151.40 

178.85 

111.19 

151.41 

138.95 

111.23 

151.55 

1 39. 15 

111.26 

151.64 

139.15 

111.29 

151.62 

139.25 

111.33 

’51.62 

139.35 

111.36 

151.63 

j 139.45 

111.40 

151.67 

1 39.55 

111.43 

151.73 

139.65 

111.46 

151.72 

1 179.75 

111.50 

151.77 

139. o5 

111.53 

151.83 

139.95 

111.56 

151.82 

1 140.05 

111.60 

151.84 

53 


TIME 

ALT 

GA  MMA 

. TIME 

ALT 

GAMMA 

TIME 

ALT 

GAMMA 

140.15 

111.63 

151.90 

140.25 

111.66 

151.99 

140. 35 

111.70 

151.95 

140.45 

111.73 

151.81 

140.55 

111.76 

151.93 

140.65 

111.80 

152.06 

140.75 

111.83 

152.12 

140.85 

111.86 

152.07 

140.95 

111.89 

152.07 

141.05 

111.93 

152.13 

141.15 

111.96 

152.12, 

1*1.25 

111.99 

152.25 

141.35 

112.02 

152.31 

141.45 

112.06 

152.28 

141.55 

112.09 

152.09 

141.65 

112.12 

152.16 

141.73 

112.15 

152.30, 

141.85 

112.18 

152. 25 

141.95 

112. 21 

152.29 

142.05 

112.25 

152.34 

1*2.15 

112. 28 

152.29 

142. 25 

112.31 

152.29 

142.35 

112.34 

152.34 

142.45 

112.37 

152.34 

142.65 

112.40 

152.47 

142.65 

112.43 

152.57 

142.75 

112.46 

152.52 

142.65 

112. 49 

152.46 

I 142.95 

112.53 

152.51 

143.05 

112.56 

152.51 

143.15 

112.59 

152.50 

143.25 

112.62 

152.61 

143.35 

112.65 

152.61 

143.45 

112.68 

152.57 

, 143.55 

112.71 

15,2.52, 

147.65 

112.74 

152.48 

143.75 

112.77 

152.57 

143.85 

112.80 

152.61 

1 . 95 

112.83 

152.66 

144. 05 

112. 86 

152.57 

144.15 

112.89 

152.48 

1 4 *♦  • 25 

112.92 

152.61 

144. 35 

112.95 

152.69 

1 44  • *4  5 

112.97 

152.69 

144.55 

113.00 

152.65 

144.65 

113.03 

152.61 

144.75 

113.06 

152.65 

144.85 

113.09 

152.69 

144.95 

113.12 

152.70 

145.35 

113.15 

152.74 

145.15 

113.13 

152. 74 

145.25 

113. 21 

152.60 

, 145.35, 

113.23 

152.55 

i 145*45 

113.26 

152.59 

145.55 

113.29 

152.71 

145.65 

113.32 

152.84 

145.75 

113. 35 

152.73 

145.  e. 5 

113.38 

152.65 

145. 96 

113.40 

152.65 

146.05 

113.43 

152.60 

146.15 

113.46 

152.63 

146.25 

113.49 

152.72 

146.36 

113.51 

152. 78 

146.45 

113.54 

152.74 

146.55 

113.57 

152.68 

146.65 

113.60 

152.59 

146. 76 

113.62 

152.60 

146.85 

113.65 

152.69 

146.95 

113.68 

152.67 

147.05 

113.70 

. 147.15 

113*73 

121  .43 

147.25 

113.76 

121.41 

147.36 

113.79 

152.58 

147.46 

113. f 1 

152.59 

147.56 

113.84 

152.55 

147.66 

113.86 

152.37 

147.76 

113.89 

152.36 

147.86 

113.92 

152.45 

147.96 

113. 94 

152.42 

148.06 

113.97 

152.42 

148.16 

113.99 

152.46 

148.26 

114.02 

152.46 

148.36 

114.05 

152.37 

143.46 

114. 07 

152.32 

148.56 

114. 10 

152.32 

1 46 . 66 

11**. 12 

152.40  j 

148.76 

114. 15 

152.32 

148.86 

114.17 

152.28 

.148*96 

114*20 

152.35  . 

149.06 

114.22 

152.26 

149. 16 

114.25 

152.23 

149.26 

114.27 

152.22 

149.36 

114.30 

152.18 

149. 46 

114. 32 

152.14 

149.56 

114.35 

152.10 

149.66 

114.37 

152.09 

149.76 

114.40 

152.09 

149.36 

11*. 42 

152.09 

149.96 

114.45 

152.14 

150.06 

114.47 

152.13 

150.16 

114.49 

152.08 

150.26 

114.52 

152.03 

150.36 

114.54 

151.93 

150.46 

114.57 

151.93 

150.56 

114.59 

152.04 

150.66 

114.61 

112.05 . 

150.76 

114.64 

152.00 

150.86 

114.66 

151.91 

150.96 

114.68 

151 .86 

151.06 

114.71 

151.86 

151.16 

114.73 

151.81 

151.26 

114.75 

151.81 

151.36 

114.78 

151.73 

151.46 

114.80 

151.66 

151.56 

114.82 

151.70 

151.66 

114.84 

151.72 

151.76 

114. 87 

151.81 

151.86 

114. 89 

151.72 

151.96 

114.91 

151.67 

152.06 

114.93 

151.62 

152.16 

114.96 

151.58 

152.26 

114.98 

151.58 

152.36 

115.00 

151.57 

152.46 

115.02 

151*58 

152.56 

115.04 

151.45 

152.66 

115.07 

151.40 

152.76 

115.09 

151.44 

152.86 

115.11 

151.39 

152.96 

115. 13 

151.35 

153.06 

115.15 

151.25 

153.10 

115.17 

151.24 

15  3.26 

115.19 

151.29 

153.36 

115.22 

151.22 

153.46 

115.24 

151.18 

1 15  3*56 

115.26 

151.17 

153.66 

115.26 

151.14 

153.76 

115.30 

151  .07 

1 153.86 

115.32 

151.09 

153.96 

115. 34 

151.15 

154.06 

115.36 

151.07 

154.16 

115.38 

151.04 

154.26 

115.40 

151.08 

154.36 

115.42 

151.03 

154.46 

115.44 

150.90 

154.56 

115.46 

150.88 

154 .66 

115.48 

150.69 

154.76 

115.50 

150.89 

154.66 

115.52 

150.75 

154.96 

115.54 

150.62 

155.06 

115.56 

150.67 

TIME 

41 T 

54HM4 

TIME 

ALT 

GAMMA 

TIME 

ALT 

GAMMA 

155.16 

115.59 

1 30.62  j 

155.26 

115.60 

150  .66 

155.36 

115.62 

150.69 

155.46 

115.6  . 

150.65  ; 

155.56 

115.66 

150.61 

155.66 

115.68 

150.56 

155.76 

115.69 

150.51  ' 

155.86 

115.71 

150.47 

155.96 

115.73 

150.52 

156.06 

115.75 

15  0.51 

156.16 

115.77 

150.42 

156.26 

115.79 

150.47 

156.36 

115.81 

150.47 

156.46 

115.62 

150.42 

156.56 

115.84 

150.47 

156.66 

115.85 

150.37 

156.76 

115.88 

150,32 

156,86 

115.90 

150. 32 

156.96 

115.91 

150.32  ' 

157.06 

115.93 

150.37 

157.16 

115.95 

150.37 

157.26 

115.97 

150.28  . 

157.36 

115.98 

150.28 

157.46 

116.00 

150.28 

157.56 

116.02 

150.29 

157.66 

116.04 

150.24 

157.76 

116.05 

150.20 

157.86 

116. 07 

150.23  | 

157.96 

116.09 

150.19 

158.06 

116.10 

150.20 

158.16 

116. 12 

150.25  i 

158.26 

116.14 

150.20 

158.36 

116.15 

150.20 

158.46 

116.17 

15  0. 15  j 

1 58» 56 

116.19 

153.15 

158.66 

116.20 

150.20 

158.76 

116.22 

150.24  ! 

158.36 

116.23 

150  .24 

158.96 

116.25 

150.20 

159.06 

116.27 

150.20  1 

159.16 

116.28 

150.08 

159.26 

116.30 

150.12 

159.36 

116.31 

150.32 

159.46 

116. 33 

150.35 

159.56 

116.34 

150. 31 

159.66 

116.36 

150.23  1 

159.76 

116.37 

150.23 

159.86 

116.39 

150.23 

159.96 

116.40 

15  0.24 

160.06 

116.42 

150.28 

160.16 

116.43 

150.28 

160.26 

116.45 

Ud.29 

160,36 

116.46 

150.33 

160.46 

116.48 

150.37 

160.56 

116.49 

150.38 

160.66 

116.51 

150.37 

160.76 

116.52 

150.33 

160.86 

116.54 

150.37 

160.96 

116.55 

153.45 

161.06 

116.56 

150.49 

161.16 

116.58 

15  0.58 

161.26 

116.59 

150 .55 

151.37 

116.61 

150.45 

161.46 

116.62 

150.54 

161.56 

116.63 

153.60 

161.66 

116.65 

150.60 

161.77 

116.66 

150.64 

161.86 

116.67 

150-1.73 

161.96 

116.69 

150.73 

162. 06 

116.70 

15  0.68 

162.16 

116.71 

150.71 

162.26 

116.73 

150. 76 

162. 37 

116.74 

150.82 

162.47 

116.75 

150.83 

162.56 

116.76 

150.78 

162. j6 

116.79 

150.83 

162.77 

116.79 

150 .97 

162.87 

116.80 

151.10 

162. 97 

116.91 

151.01 

163.07 

116.83 

151.01 

163.17 

116.84 

151.10 

163. 27 

116.85 

151.06 

163.37 

116.86 

151.18 

163.47 

116.67 

151.30 

163.57 

116.88 

151.31 

163.67 

116.90 

151.27 

163.77 

116.91 

151.33 

163.87 

116.92 

163,97. 

116.93 

151.50 

164.07 

116.94 

151.50 

164.17 

116.95 

151.54 

164.27 

116.96 

151.60 

164.37 

116.98 

151.60 

164.47 

116. 99 

151.65 

164.57 

117.30 

151.65 

164.67 

117.01 

151.73 

164. 77 

117.02 

151.82 

164.87 

117.03 

151.83 

164.97 

117.04 

151.78 

165.07 

117.05 

151.74 

165.17 

117,06 

151.88 

165.27 

117.07 

151.90 

165.37 

117.08 

151.91 

165.47 

117.09 

152.01 

165.57 

117.10 

152.10 

1 65 . 67 

117.11 

15  2.09 

165.77 

117.12 

152.05 

165.87 

117.13 

152.15 

165.97 

117. 14 

152.19 

166.37 

117.15 

152.24 

166.17 

117. 16 

152.28 

166. 27 

117.17 

152.27 

166.37 

117.18 

152.37 

166.47 

117 . 18 

152.42 

166.57 

117.19 

152.37 

166.67 

117.20 

152.42 

166.77 

117.21 

152.42 

166.97 

117.22 

152.45 

166.97 

117.23 

152.45 

167.07 

117.24 

152.46 

167. 17 

117.24 

152.46 

167.27 

117.25 

152.46 

167.37 

117.26 

152.55 

167.47 

117.27 

152.51 

167.57 

117.28 

152.51 

167.67 

117.29 

152.64 

167. 77 

117.29 

1 52.72 

167.87 

117.30 

152.73 

167.97 

117.31 

152.69 

168.07 

117. 32 

15  2. 64 

168.17 

117.32 

152.73 

168.27 

117.33 

152.81 

168. 37 

117.34 

152.81 

166.47 

117.35 

152.82 

168.57 

117.35 

152.81 

168.67 

117.36 

152.81 

168.77 

117.37 

152.82 

168.87 

117.37 

152.82 

168.97 

117.36 

152.82 

169.07 

117.39 

152.77 

169.17 

117.39 

152.80 

169.27 

117.40 

152.89 

169. 37 

117.41 

152.81 

169.47 

117.41 

152.42 

169.57 

117.42 

152.93 

169.67 

117.42 

152.92 

169.77 

117.43 

152. 72 

169. 87 

117.44 

152.77 

169.97 

117.44 

152.91 

170.07 

117.45 

152.95 

55 


TIME 

41  T 

GAMMA 

170. 

17 

117. 

45 

152 

.99 

170. 

47 

117. 

47 

152 

.94 

170. 

77 

117. 

44 

152 

.90 

1 71. 

07 

117. 

50 

152 

.84 

171. 

37 

11^. 

51 

15? 

. 64 

171. 

67 

117. 

33 

152 

.35 

1 71 . 

97 

117. 

5*. 

15? 

.74 

1 72. 

27 

117. 

55 

152 

.64 

1 72. 

57 

117. 

56 

152 

.67 

1 72. 

67 

117. 

57 

132 

.55 

173. 

17 

117. 

5« 

15? 

.•♦5 

173. 

47 

117. 

5 9 

132 

.41 

173. 

'7 

117. 

59 

152 

.36 

174. 

07 

117. 

61 

152 

.41 

174. 

37 

117. 

61 

152 

.27 

174. 

o 7 

117. 

61 

13  2 

.12 

174. 

97 

117. 

6? 

15  2 

.14 

175. 

27 

117. 

6 2 

1 5 1 

.94 

175. 

57 

117. 

6 2 

15  1 

.87 

1 75. 

“7 

117. 

62 

1 5 1 

.73 

1 76. 

17 

117. 

6 2 

15  1 

.73 

176. 

47 

117. 

6’ 

151 

.64 

176. 

77 

117. 

6? 

15  1 

.6? 

177. 

07 

117. 

62 

15  1 

.41 

177. 

38 

117. 

62 

151 

.51 

177. 

67 

117. 

61 

151 

.37 

177. 

97 

117. 

61 

151 

.30 

176. 

26 

117. 

6 0 

151 

.19 

176. 

58 

117. 

60 

151 

.17 

176. 

38 

117. 

59 

1 5 1 

.12 

179. 

ie 

117. 

58 

351 

.08 

179. 

48 

117. 

57 

151 

.03 

1 79. 

76 

117. 

5o 

170 

.15 

180. 

08 

117. 

56 

150 

.77 

180. 

38 

117. 

54 

150 

.79 

180. 

68 

117. 

53 

15  0 

.8? 

180. 

98 

117. 

57 

160 

.72 

181. 

28 

117. 

51 

150 

.64 

181. 

58 

117. 

49 

3 50 

.63 

181. 

38 

117. 

48 

150 

.53 

182. 

18 

117. 

46 

15  0 

.45 

182. 

48 

117. 

44 

150 

.49 

182. 

78 

117. 

43 

150 

.54 

183. 

08 

117. 

41 

150 

.h5 

183. 

36 

117. 

39 

150 

.50 

183. 

68 

117. 

37 

150 

.46 

1 83. 

98 

117. 

35 

150 

.50 

184. 

28 

117. 

72 

150 

.36 

184. 

56 

117. 

70 

15  0 

.48 

184. 

88 

117. 

28 

150 

.36 

TIME 

ALT 

GAUM  A 

170. 

27 

117. 

46 

152  , 

,9Q 

1 70  . 

57 

117. 

48 

152, 

.90 

170. 

37 

117  . 

49 

152, 

.86 

1 71  . 

17 

117. 

60 

152, 

.68 

171 . 

47 

117. 

52 

152, 

.8? 

171  . 

77 

117. 

53 

152, 

.71 

172. 

37 

117. 

54 

152 

.73 

172. 

37 

117. 

55 

152, 

.67 

172. 

67 

117. 

56 

152 

.67 

172. 

17 

11T. 

57 

152, 

.50 

1 73. 

27 

117. 

53 

15? 

.49 

173. 

57 

117. 

59 

152 

. 44 

173. 

87 

117. 

60 

152 

.45 

174. 

17 

117. 

60 

152 

.36 

174. 

47 

117. 

61 

152 

.26 

1 74. 

77 

117. 

61 

15? 

. 14 

1 75  . 

07 

117. 

62 

152 

. 14 

1 75. 

37 

117. 

62 

151 

.96 

17“5. 

67 

117. 

62 

151 

.95 

175. 

97 

117. 

62 

151 

.78 

1 76. 

27 

117. 

62 

151 

.73 

176. 

57 

117. 

62 

151 

.59 

176. 

87 

117. 

62 

151 

.62 

177. 

17 

117. 

62 

151 

.44 

177. 

47 

117. 

6? 

151 

.50 

177. 

77 

117. 

61 

151 

.27 

1 78  . 

08 

117  . 

61 

151 

.26 

1 76. 

38 

117. 

60 

151 

.23 

1 73. 

63 

117. 

60 

151 

.17 

178. 

93 

117. 

59 

151 

.03 

179. 

28 

117. 

58 

151 

.05 

179. 

5 8. 

117. 

57 

151 

.00 

179. 

83 

117. 

56 

120 

.15 

1 80. 

13 

117. 

55 

150 

.72 

180. 

>♦8 

117. 

54 

150 

.81 

130. 

73 

117  . 

53 

150 

.72 

131 . 

03 

117. 

51 

150 

.7? 

131. 

38 

117. 

50 

150 

.54 

181. 

68 

117. 

49 

150 

.64 

181 . 

93 

117. 

47 

150 

.54 

182. 

28 

117. 

45 

150 

.54 

132. 

53 

117. 

44 

150 

.50 

182. 

38 

117. 

42 

150 

.50 

183. 

18 

117. 

40 

150 

.49 

133. 

43 

117. 

38 

150 

.49 

133. 

78 

117. 

36 

150 

.50 

134. 

08 

117. 

34 

150 

.53 

184. 

38 

117. 

32 

153 

.36 

134. 

,o3 

117. 

,29 

150 

. 44 

1 84. 

.93 

117. 

,27 

150 

.28 

TIME 

ALT 

GAMMA 

17  0. 

37 

117  . 

46 

152. 

90 

170. 

67 

117. 

48 

152. 

91 

170. 

97 

117. 

50 

152. 

37 

171. 

27 

117. 

51 

152. 

64 

171  . 

37 

117. 

52 

152. 

82 

17  1. 

87 

117. 

54 

152. 

64 

17?  . 

17 

117. 

55 

152. 

68 

172. 

47 

117. 

56 

152. 

66 

172. 

77 

117. 

57 

152. 

63 

173  . 

07 

117  . 

58 

152. 

46 

173. 

37 

117. 

59 

152. 

44 

173. 

67 

117. 

59 

152. 

40 

17  3. 

97 

117. 

60 

152. 

45 

174. 

27 

117. 

61 

152. 

31 

174. 

57 

117. 

61 

152. 

20 

174  . 

37 

117. 

61 

152. 

09 

175. 

17 

117. 

62 

151. 

94 

175. 

47 

117. 

62 

151. 

87 

175. 

77 

117. 

62 

151. 

86 

176. 

07 

117. 

62 

151. 

73 

176. 

37 

117. 

62 

151. 

59 

1 76  • 

67 

117. 

62 

151. 

55 

176  . 

98 

117. 

62 

151. 

55 

177. 

27 

117. 

62 

151. 

48 

177. 

57 

117. 

61 

151. 

46 

177. 

87 

117. 

61 

151. 

31 

178. 

17 

117. 

61 

151. 

18 

178. 

48 

117. 

60 

151. 

22 

178. 

78 

117. 

59 

151. 

14 

179. 

08 

117. 

59 

151. 

03 

179. 

38 

117. 

56 

151. 

09 

179. 

6? 

117. 

57 

150. 

91 

179. 

98 

117. 

56 

150. 

87 

180. 

28 

117. 

55 

150. 

76 

180. 

,58 

117. 

54 

150  . 

82 

180  . 

88 

117. 

,52 

150. 

72 

181  . 

, 13 

117. 

,51 

150. 

73 

181. 

,46 

117. 

50 

150. 

54 

181  . 

, 78 

117. 

, 48 

150. 

64 

162. 

,08 

117. 

,47 

150. 

41 

132, 

, 38 

117. 

,45 

150. 

,53 

132. 

,63 

117. 

.43 

150. 

,59 

182, 

,98 

117. 

, 41 

150  . 

,45 

13  3, 

.23 

117 

.39 

150. 

.50 

183, 

.58 

117, 

. 37 

150, 

.45 

133, 

.88 

117, 

. 35 

150. 

,50 

134, 

.18 

117, 

.33 

150. 

. 44 

184, 

.48 

117, 

.31 

150, 

.44 

184 

.78 

117, 

.29 

150, 

.40 

185 

.08 

117 

.26 

150 

. 23 

56 


TIME 

41 T 

GAMMA 

TIME 

ALT 

GAMMA 

TIME  . 

ALT  . 

GAMMA 

185. IS 

117.25 

150.36 

185.28 

117.25 

150.41 

185.38 

117.24 

150.41 

185. 48 

117.23 

150.46 

185.58 

117.22 

150.49 

185.68 

117.21 

150.49 

185. 78 

117.20 

150.48 

185.99 

117.19 

150.49 

185.98 

117.18 

150.53 

186.08 

117.1s 

150.59 

196.19 

117.17 

150.95 

166.28 

117.16 

150.50 

186. 38 

117.15 

150.64 

186.43 

117.14 

150.68 

186.58 

117.13 

150.55 

186.68 

117.1? 

150.55 

186.73 

117.11 

150.64 , 

186.88 

117.10 

150.72 

186.98 

117. 09 

150.77 

187.08 

117.08 

150.72  j 

187.18 

117.07 

150.63 

187.28 

117.06 

150.72 

187.38 

117.05 

150.80  . 

IE  7 . 48 

117.04 

150.76 

187.58 

117.03 

150.87 

187.68 

117.02 

150.97  | 

187.78 

117.01 

150.92 

187.88 

117.00 

150.87 

187.98 

116.99 

151.01 

186.08 

116.98 

151. 05 

188.  18 

116.96 

i5i.oo  ; 

188.28 

116.95 

151.01 

188.38 

116.94 

151.01 

188. 48 

116.93 

151.05  ' 

189.56 

116.92 

151 .10  . 

108.60 

116.91 

151.15 

188.78 

116.90 

151.24 

188.38 

116.89 

151.24 

188.98 

116.87 

151.24 

189.08 

116.86 

151.33 

189.18 

116.85 

151.33 

189.28 

116.84 

151. 31 

189. 38 

116.83 

151.40  ! 

189.48 

115.61 

151.47 

189.58 

116.80 

151.51 

189. 68 

116. 79 

151.46 

189.78 

116.78 

151.51 

189.86 

116.76 

151.64 

189. 9% 

116.75 

151.57 

190.08 

116.74 

151.53 

190.18 

116.73 

151.65 

190.28 

116.71 

151.73 

190.38 

116.70 

151.73  1 

190.48 

116.69 

151.83 

190. 58 

116. 67 

151.88 

190.68 

116.66 

151.83 

190.78 

116.65 

151.92 

190.88 

116.63 

151.97 

190.98 

116.62 

152.07  . 

191.08 

116.61 

152.15 

191.18 

116.59 

152.10 

191.28 

116.58 

152.05 

191.38 

116.57 

152.04 

191.4? 

116.55 

152.03 

191.58 

116.54 

152.16 

191.68 

116.52 

152.32 

191.78 

116.51 

152.32 

191.88 

116.49 

152.32 

191.98 

116.48 

152.41 

192.08 

116.47 

152.55 

192.13 

116.45 

152.46  . 

192.28 

116.46. 

152*43 

192.39 

116.4? 

152.42 

192.43 

116.41 

152.41 

192.58 

116.39 

152.51 

192.68 

116.38 

152.60 

192.78 

116.36 

152.69 

192.88 

116.35 

152.69 

192.98 

116. 33 

152.69 

193.09 

116.31 

152.65 

193.18 

116.30 

152.64 

193. 28 

116.28 

152.73 

193.38 

116.27 

152.79 

193.49 

116.25 

152.74 

193.58 

116.24 

152.79 

193.68 

116.22 

152.83 

193.76 

116.20 

152.83 

193.89 

116.19 

152.83 

193.99 

116.17 

152.92. 

1-194.03 

116.15- 

153.02 

194.19 

116.14 

152.92 

194.29 

115.12 

152.92 

194.39 

116.10 

152.97 

194. 49 

116.09 

153.06 

194.59 

116.07 

153.00 

194.69 

116.05 

152.91 

194. 79 

116. 04 

153.06 

194.89 

116.02 

153.06 

194.99 

116.00 

15*. 02 

195.09 

115.99 

153.06 

195.19 

115.97 

153.10 

195.29 

115.95 

153.15 

195. 39 

115.93 

153.14 

195.49 

115.91 

153.14 

195 -59 

115.90 

153.15 

195. 69 

115. 88 

153.06 

195.79 

115.86 

153.02  . 

195.09 

115.84 

153.07 

195.99 

115.83 

153.10 

196.0° 

115.81 

153.05 

196.19 

115.79 

153.06 

196.29 

115.77 

153.01 

196.39 

115.75 

153.01 

196.49 

115.73 

153.11 

196.59 

115. 71 

t 5 3 • 06 

196.69 

119.70 

153.05 

196.79 

115.68 

153.01 

196.89 

115.66 

152.97 

196.99 

115.64 

121.20 

197.09 

115.62 

121.21 

197. 19 

115.60 

152.92 

197.29 

115.58 

152.88 

197.39 

115.56 

152.88 

197.49 

115.54 

152.79 

197.59 

115.52 

152.83. 

197.69 

115.50 

152.87 

197.79 

115.43 

152.88 

197.89 

115.46 

152.92 

197.99 

115.44 

152.83 

198.09 

115. 4? 

152.80 

198 . 19 

115.40 

152.80 

198.29 

115. 38 

152.75 

198.39 

115.36 

152.75 

198. <.9 

115.34 

152.76 

198.59 

115.32 

152.71 

198.69 

115.30 

152.62 

198.79 

115.28 

152.48 

198.89 

115.26 

152.48 

198. <9 

115.24 

152.52 

199.09 

115.22 

152.52 

199.19 

115.20 

152.49 

199.29 

115.17 

152.40 

199.39 

115.15 

152.43. 

199.49 

115.13 

152.43 

199.59 

116.11 

152.40 

199.69 

115.09 

152.31 

199.79 

115.07 

152.17 

199.89 

115.05 

152.08 

19°. 99 

115.02 

152.16 

200.09 

115.00 

152.21 

TIME 

ALT 

C.AMMA 

TIME 

ALT 

C.8HHA 

TTMF 

AU 

6 A MILA 

200.19 

119.98 

152.13 

200.29 

114.96 

152.13 

20  0 .39 

114.93 

152.12 

200.99 

119.91 

1 5 ?•.  0 3 

200.59 

114.89 

151.95 

200.69 

114.87 

151.98 

200.79 

119.85 

151.93 

200.89 

114.82 

151.94 

200.99 

114.80 

151.94 

201.09 

119. ?5 

151.89 

201.19 

114.75 

151.. 7 5 

201.2.9 

114.73 

151.75 

201.39 

119.71 

151.81 

201.49 

114.68 

15T.77 

201.59 

114.66 

151.68 

201.69 

119.69 

151.68 

201,79 

114.61 

151.68  - 

201.09  114.5.9 

151.59 

201.99 

119.57 

151.55 

202.09 

114.54 

151.49 

202.19 

114.52 

151.40 

202.29 

119.53 

151.90 

202.39 

114.47 

151.36 

202.49 

114.45 

151.31 

202.59 

119.9? 

151.36 

202.69 

114.40 

151.34 

202.79 

114.37 

151.38 

202.89 

119.35 

151.32 

202.99 

114.33 

151.18  ] 

203.09 

114.30 

151.13 

203.19 

119.28 

151.18 

203.29 

114.25 

151.28 

203.39 

114.23 

151.18 

203.99 

119.20 

151.09 

203.59 

114. 18-151. Q9J 

-20  3.69- 

114.15 

151.04 

203. 79 

119.12 

150.99 

203.89 

114.10 

150.99 

203.99 

114.07 

150.96 

209.09 

119.05 

150.99 

204.19 

114.02 

150  .86 

204.29 

114.00 

150.06 

209.39 

113.97 

150.91 

204.49 

113.94 

150.91 

204.59 

113.92 

150.82 

209.69 

113.89 

150.85 

204.79 

113.87 

150 .89 

204.89 

113.84 

158.82 

209. 99 

113.81 

150.81 

205.09 

113. 79 

150.91 

205.19 

113.76 

150.90 

205.29 

11 T. 7 3 

150.72 

; 205.39 

113.71. 

150  .-59— 

-205.49 

113.58 

1&JU64 

205.59 

113.65 

150.69 

205.69 

113.63 

150.69 

205.79 

113.60 

150.64 

205.89 

113.57 

150.69 

205.99 

113.54 

150.65 

206.09 

113.52 

150.64 

206.19 

113.99 

150.68 

206.29 

113.46 

150.68 

206.39 

113.43 

150.59 

206.99 

113.91 

150.55 

206.59 

113.38 

150.55 

206.69 

113.35 

150.51 

206.79 

113.3? 

150.56 

206.89 

113.29 

150.64 

206.99 

113.26 

150.64 

207.09 

113. 29 

150.61 

207,19 

113.21 

15-0.51- 

207.-29 

113.18 

1 50.56 

207. 39 

113. 15 

150.69 

207.49 

113.12 

150.64 

207.59 

113.09 

150.59 

207.69 

113.06 

150.50 

207.79 

113.04 

150.46 

207.89 

113.01 

150.51 

207. 99 

112.98 

150.52 

208.09 

112.95 

150.56 

208.19 

112.92 

150.65 

208.29 

112.89 

150.56 

208.39 

112.86 

150.46 

208.49 

112.83 

150.41 

20e. 59 

112.80 

150.47 

208.70 

112.77 

150.55 

208.79 

112.74 

150.51 

208.89 

112.71 

150.52 

208.99 

112.68  _150.41_ 

209^10-  112.05  160.52 

209.19 

112.62 

150.52 

209.29 

112.59 

150.60 

209.39 

112.56 

150,55 

209. 50 

112.53 

150.56 

209.59 

112.50 

150.60 

209.69 

112.47 

150.57 

209.90 

112.93 

150.57 

209.90 

112.40 

150.57 

210.00 

112.37 

150.57 

213.10 

112.39 

150.52 

210.20 

112.31 

150.55 

210.30 

112.28 

150.60 

210.90 

112. 25 

150.65 

210.50 

112.22 

150.74 

210.60 

112.18 

150.65 

210.70 

112.15 

150.52 

. 210.80 

112.12 

150.55- 

, 210.90  112.03 

-ISO.  65 

211.30 

11 2. 06 

150.71 

211.10 

112.03 

150.78 

211.20 

111.99 

150.74 

211.30 

111.96 

150.71 

211.40 

111.93 

150.80 

211.50 

111.90 

150.84 

211.60 

111.85 

150.85 

211.70 

111.83 

150.81 

211.80 

111.80 

150.85 

211.90 

111.77 

150.75 

212.00 

111.73 

150.76 

212.10 

111.70 

150.85 

212.20 

111.67 

150.85 

212.30 

111.63 

150.94 

212.40 

111.60 

150.90 

212.50 

111.57 

150.85 

212.60 

111.53 

150.85- 

212.70-111.50 

150.95 

212.80 

111.97 

150.90 

212.90 

111.43 

150.89 

213.00 

111.40 

150.98 

213.10 

111.35 

151.03 

213.20 

111.33 

151.09 

213.30 

111.30 

151.04 

213.90 

111.26 

151.08 

213.50 

111.23 

151.13 

213.60 

111.  19 

151.12 

213. 70 

111. 16 

151.17 

213.80 

111.12 

151.27 

213.90 

111.09 

151.34 

219.00 

111.05 

151.29 

214.10 

111.02 

151.17 

214.20 

110.99 

151.18 

219. 30 

110.95 

151.26 

214,40 

110.91 

151.35, 

-214.50 

110.88 

151.41 

219.60 

110.89 

151.91 

214.70 

110.81 

151.41 

214.80 

110.77 

151.41 

219.90 

110.79 

151.41 

215.00 

110 . 70 

151.40 

215.10 

110.67 

151.49 
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TIME 

ALT 

GAMMA 

TIME 

ALT 

GAfUl  A 

TIME 

ALT 

GAMMA 

215.20 

110.63 

151.54 

215.30 

110.59 

151.53 

215.40 

110.56 

151.63 

215.50 

110.52 

151.67 

215.60 

110.49 

151.71 

215.70 

110.45 

151.81 

215.80 

110.41 

151.82 

215.90 

110 . 38 

151.78 

216.00 

110.34 

151.76 

216. 10 

110.30 

151.33 

216.20 

110.27 

151.95 

216.30 

110.23 

151.90 

216.40 

110.19 

151.90 

216.50 

110.16 

151.95 

216.60 

110. 12 

151.96 

216. 70 

110.08 

151.87 

216.30 

110.04 

151.86 

216.90 

110.01 

152.00 

217.00 

109.97 

152.06 

217.10 

109.93 

152.08 

217.20 

109.89 

152. 12 

217.30 

109.86 

152.18. 

, 217.40 

109.82 

152.27 

217.50 

109.78 

152.33 

217.60 

109. 74 

152.29 

217.70 

109.70 

152.33 

217.80 

109.67 

152.36 

217.90 

109.63 

152.38 

218.00 

109.59 

152.42 

218.10 

109.55 

152.45 

218.20 

109.51 

152.36 

218.30 

109.47 

152.47 

218.40 

109.43 

152.60 

218.50 

109.40 

152.60 

. 218.60 

109.36 

152.60 

218.70 

109.32 

152.56 

218.80 

109. ?8 

152.61 

218.90 

109.24 

152.65 

219.00 

109.20 

152.65 

219.10 

109.16 

152.68 

219.20 

109. 12 

152.73 

219.30 

109. 08 

152.82 

219.40 

109. 04 

152.86 

219.50 

109.30 

152.87 

219.60 

108.96 

152.78 

219. 70 

108.92 

152.70 

219.30 

108.88 

152.84 

219.90 

108.84 

152.97 

220.00 

108.80 

153.06 

220.10 

103.76 

152.92 

220.20 

108.72 

152.81 

220. 30 

108.63 

152.82 

220.40 

108.64 

152. 8Q 

22  0.50, 

108. 60 

152.93 

220.60 

108.56 

153.02 

220.70 

108.52 

153.06 

220.80 

108.48 

152.96 

220.90 

108.43 

152.91 

221.00 

108.39 

153.02 

221.10 

108.35 

153.02 

221.20 

108.31 

153.02 

221.30 

108.27 

152.98 

221.40 

108.23 

152.96 

221.50 

108. 19 

152.99 

221.60 

108.14 

153.01 

221.70 

108.10 

153. 06 

221.80 

108.06 

153.06 

221.90 

108.02 

153.03 

222.00 

107.98 

153.03 

222.10 

107.93 

15 J.  02  : 

222.20 

107.89 

151.01  . 

22-2.10 

107.85 

153.02 

222.40 

107.81 

153.07 

222.50 

107.76 

153.02 

222.60 

107.72 

152.94 

222.70 

107.68 

152.98 

222.80 

107.64 

152.92 

222.90 

107.59 

152.88 

223.00 

107.55 

152.89 

223.10 

107.51 

152.92 

223.20 

107.46 

152.93 

223.30 

107.42 

152.80 

223.40 

107.38 

152.84 

223.50 

107.33 

152.85 

223.60 

107.29 

152.81 

223.70 

107.25 

152.81 

223.80 

107.20 

152.81 

223.90 

107.16 

-1 5 2a9  0 

224.00 

1Q7.11 

-152.75 

-224.-10 

102.07 

152.61 

224.20 

107.03 

152.72 

224.30 

106.98 

152.68 

224.40 

106.94 

152.66 

224.51 

106.89 

152.65 

224.60 

106.85 

152.63  , 

224.70 

106.80 

152.50 

224.80 

106.76 

152.41 

224.90 

106.71 

152.50 

225.00 

106.67 

152.51 

225.10 

106.62 

152.46 

225.21 

106.58 

152.45 

225. 30 

106.53 

152.41 

225.40 

106.49 

152.36 

225.50 

106.44 

152.32 

225.61 

106.40 

152.27 

225.70 

106. 35 

152^23 

225.81 

106.31 

152.14 

225.91 

106.26 

152.05 

226.01 

106.21 

152.06 

226.11 

106.17 

152.11 

226.21 

106.12 

152.11 

226. 31 

106.03 

151.97 

226.41 

106.03 

151.88  j 

226.51 

105.98 

151.92 

226.61 

105.94 

151.84 

226.71 

105.89 

151.79 

226.81 

105.85 

151.67 

226.91 

105.80 

151.78 

227.31 

105.75 

151.70 

227.11 

105.71 

151.61 

227.21 

105.66 

151.57 

227.31 

105.61 

151.66 

227.41 

105.56 

151.57 

UU.’kX. 

105.52 

151.48 

227.61 

105.47 

151.47  , 

227.71 

105.42 

151.38 

227.81 

105. 37 

151.29 

227.91 

105.33 

151.29 

228.01 

105.28 

151.35 

228.11 

105.23 

151.17 

228.21 

105.18 

151*03 

228.31 

105.14 

151.17 

228.41 

105.09 

151.26 

228.51 

105.04 

151.22 

228.61 

104.99 

151.13 

228.71 

104.94 

151.06 

228.81 

104.89 

151.01 

228.91 

104.65 

150.97 

229.01 

104. 80 

150.97 

229.11 

104. 75 

150.99 

229.21 

104. 70 

150.99 

229.31 

104.65 

15Q.95 

229.41 

104.60 

150.86 

229.51 

104.55 

150.86 

229.61 

104.50 

150.90 

229.71 

104.45 

150.86 

229.81 

104.41 

150.77 

229.91 

104. 36 

150.63 

230.91 

104.31 

150.63 

230.11 

104.26 

150.66 
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TIME 

ALT 

GAMMA 

TIME 

ALT 

GAMMA 

TIME 

ALT 

GAMMA 

330.21 

104. 21 

150.62 

2 30  . 11 

104.16 

150.63 

230.41 

104. 11 

150.48 

230. *1 

1 04. 06 

150.35 

230.81 

10*..  01 

150.40 

230.71 

103.96 

150.53 

230.61 

1 0 T . 9 1 

150.58 

230.91 

103.86 

150.44 

231.01 

103.81 

150.40 

231.11 

103.7b 

150.45 

231.21 

103. 71 

150.45 

231 .31 

103.65 

150.41 

231. 41 

103.60 

150.41 

231.51 

103.55 

150.46  1 

231.61 

103.50 

150.37 

231.71 

103.45 

150.27 

231.91 

103.40 

150.32 

231.91 

103.35 

150.37 

232.01 

103. 30 

150.33 

232.11 

10  3.25 

151.37 

232.21 

103.19 

150.37 

232.31 

103.14 

150.23 

232. -.1 

103.09 

150.19 

232.51 

103.04 

150.22 

232.61 

102.99 

150.3? 

232.71 

102.94 

150.32 

232.81 

102.88 

150.28 

2 32. 91 

102.33 

150.22 

233.01 

102.78 

150.23  j 

233.11 

102.73 

150.29 

233.21 

102.67 

150.29 

233. 31 

102.62 

150.33  | 

233.41 

102.57 

150.25 

233.51 

102.32 

150.24 

233.61 

102.46 

150.31 

233.71 

102.41 

150.41 

233. f 1 

102.35 

150.43 

233.91 

102.30 

150.25 

234.01 

102.25 

150.30 

234.11 

102.20 

150.39 

234.21 

102.14 

150.34 

234.31 

102.09 

150.39 

234. 41 

102. 04 

150.48 

234.51 

101.98 

150.47 

234.61 

101.93 

150.39 

234. 71 

101.88 

150.39 

234.81 

101.92 

150  .47  J 

234.91 

101.77 

150.48 

235.01 

101. 71 

150.34 

235.11 

101.66 

150.31 

235.21 

101.61 

150. 31 

235. 31 

101.55 

150.39 

435.41 

101.50 

150.4? 

235.51 

101.44 

150.44 

235.61 

101.39 

150.44 

235.71 

101.33 

150.35 

235.81 

101.28 

150.44 

235.91 

101.22 

150.66 

236.01 

101.17 

150.58 

236.11 

101.11 

150.49 

236.21 

101.05 

150.49 

236. 31 

101.00 

150.49 

236.41 

100.95 

150.54 

236.51 

100.89 

150.59 

236.61 

100.84 

150.63 

236.71 

100.78 

150.72 

236. 81 

100.72 

150.68 

236.91 

100.67 

150.54 

237.01 

100.61 

150.63 

237.11 

100.56 

150.73 

237.21 

10.0 .50 

150.77 

237.31 

100.44 

150.87 

237.41 

1)0.39 

150.82 

237.51 

100.33 

150.80 

237.61 

100.27 

150.85 

237.71 

100.22 

150.87 

237.91 

100.16 

150.86 

237.91 

100.10 

150.95 

238.01 

100. 05 

150.96 

238.11 

99.99 

150  .?3 

238.21 

99.93 

150.83 

238.31 

99.  88 

150.97 

238.41 

99.82 

150.96 

238.51 

99.76 

150.96 

238.61 

99.70 

151.04 

238.71 

99.65 

151.09 

238.81 

99.59 

151.06 

238.91 

99.53 

151.05 

239.01 

99.47 

151.18 

239.11 

99.42 

151.27 

239. 21 

99.  36 

151.10 

239.31 

99.30 

151.02 

239.41 

99.  24 

151.02 

239.51 

99.1? 

151.06 

239.61 

99.13 

151.20 

239.71 

99.07 

151.24 

239.81 

)«.  01 

151.28 

239.91 

98.95 

151 .25 

240.01 

98.89 

151.21 

240.11 

98.83 

151.29 

240.21 

98.77 

151.43 

240.31 

98.71 

151.42 

240.41 

98.65 

151.32 

240.51 

98.60 

151.29 

240.62 

98.54 

151.43 

240. 71 

98.48 

151.55 

240.81 

98.42 

151.51 

240.91 

98.36 

151.51 

241.02 

98.30 

151.47 

241.11 

98.24 

151.44 

241.21 

98.18 

151.52 

241.31 

98.12 

151.66 

241.41 

98 .06 

151.63 

241.51 

98.00 

151.58 

241.62 

97.94 

151.61 

241. 7? 

97.88 

151.67 

241.81 

97.82 

151.66 

241.92 

97.76 

151.76 

242.02 

97.70 

151.81 

242.12 

97. 64 

151.83 

242.22 

97.58 

151.79 

242.32 

97.61 

151.76 

242.42 

97.45 

151.85 

242.52 

97.  39 

131.85 

2 •♦2 . 62 

47.33 

151.85 

242.72 

97.27 

151.94 

242.82 

97.21 

151.91 

242.92 

97.15 

151.91 

243.02 

97.09 

151.94 

243. 12 

97.  02 

151.94 

243.22 

96.96 

152.00 

243.32 

96.90 

152.00 

243. 42 

96.84 

152.04 

243.52 

96.78 

152.04 

243.6? 

96.72 

152.03 

243.72 

96.  65 

152.04 

243.82 

96.59 

152.05 

243.92 

96.53 

152.05 

244.02 

96.47 

152.09 

244.12 

96.40 

152.12 

244.22 

96.34 

152.12 

244.32 

96.28 

152.14 

244.42 

96.22 

152.19 

244.52 

96.  15 

152.24 

244.62 

96.09 

152.28 

244.72 

96.03 

152.28 

244.82 

95.96 

152.23 

244.92 

95.9? 

152.17 

245.02 

95.  f 4 

152.17 

245.12 

95.77 

152.26 

60 


TIME 

air 

r.anHft 

TIME 

ALT 

GAMMA  _ 

TIME 

ALI 

r.8MN8 

245.22 

95.71 

152.26 

245.32 

95.65 

152.19 

245.42 

95.58 

152.18 

245.52 

96.52 

152.32 

245.62 

95.46 

152.42 

245.72 

95.39 

152.32 

245.82 

96.33 

152.27 

245.92 

95.26 

152.35 

246.02 

95.20 

152.40 

246.12 

95.13 

152.38 

246.22 

95.07 

152.43 

246.32 

95.01 

152.43 

246.42 

94.94 

152.38 

246.52 

94.88 

152.39 

246.62 

94.81 

152.39 

246.72 

94.75 

152.47 

246.82 

94.68 

152.47. 

246.93 

94.62 

152.42 

247.02 

94.55 

152.48 

247.12 

94.49 

152.47 

247.22 

94.42 

152.38 

247. 32 

94.  35 

152.33 

247.42 

94.29 

152.33 

247.52 

94.22 

152.43 

247.62 

94.16 

152.42 

247.72 

94.09 

152.34 

247.82 

94.03 

152.30 

247.92 

93.96 

152.35 

~4B .02 

93.89 

152.35 

248.12 

93.83 

152.35 

248.22 

93.  76 

152.39 

248.32 

93.70 

152.25 

248.42 

93.63 

152.21 

248.52 

93.56 

152.34 

248.62 

93. 5Q 

152*34 

248.22 

93,43 

152.22 

248.62 

93.36 

152.17 

248.92 

93.30 

152.26 

249.02 

93.23 

152.21 

249.12 

93.  16 

152.17 

249.22 

93.09 

152.14 

249.32 

93.03 

152.05 

249.42 

92.96 

152.09 

249.52 

92.89 

152. 05 

249.62 

92.82 

151.96 

249.72 

92.75 

151.96 

249.82 

92.69 

151.88 

249.92 

92.62 

151.73 

250.02 

92.55 

151.76 

250.12 

92.48 

151.86 

250.22 

92.42 

151.92 

250.32 

92.35 

151.90 

2 5.0.42 

92.28 

151.90- 

250.S2 

92.21 

151.82 

250.62 

92.  14 

151.79 

250.72 

92.07 

151.70 

250.82 

92.01 

151.65 

250.92 

91.94 

151.61 

251.02 

91.87 

151.57 

251.12 

91.80 

151.46 

251.22 

91.73 

151.36 

251.32 

91.66 

151.29 

251.42 

91.59 

151.30 

251.52 

91.52 

151.34 

251.62 

91.45 

151.26 

251.72 

91.38 

151.21 

251.82 

91. 31 

151.10 

251.92 

91.24 

151.04 

252.02 

91.17 

150.97 

252.12 

91.10 

130.99 

I 252.22 

91.03 

151.03. 

252.32 

90.96  150.75 

252.42 

90.89 

150.60 

252.52 

90.82 

150.66 

252.62 

90.75 

150.68 

252.72 

90.68 

150.68 

252.82 

90.61 

150.63 

252.92 

90.54 

150.50 

253.02 

90. 47 

150.41 

253.12 

90.40 

150.39 

253.22 

90.33 

150.39 

253.32 

90.25 

150.32 

253.42 

90.19 

150.27 

253.52 

90.12 

150.22 

253.62 

90.05 

150.05 

253.72 

89.97 

149.91 

253.82 

89.90 

149.91 

253.92 

89.83 

149. fife,  j 

2 54.*  0 2 

fi.9_.7fi 

_14a.82_ 

L 25k. 12 89. 69  149.73 

254. 22 

89.  62 

149.56 

254.32 

89.54 

149.49 

254.42 

89.47 

149.52 

254.52 

89.40 

149.39 

254.62 

49.33 

149.32 

254.72 

89.26 

149.28 

254.82 

89.18 

149.18 

254.92 

89.11 

149.09 

255.02 

89.04 

148.87 

255. 12 

38.97 

148.81 

255.22 

88.89 

148.82 

255.32 

88.82 

148.73 

255. <*2 

88.75 

148.78 

255.52 

88.67 

148.78 

255.62 

88.60 

148.60 

255.72 

88.53 

146-46 

255.82 

88.45 

_148.46_ 

255.92 

88.38 

148.31 

256.02 

88.31 

148.23 

256.12 

88.23 

148.14 

256.22 

88.16 

148.10 

256.32 

88.  09 

148.08 

256.42 

88.01 

147,93 

256.52 

87.94 

147.81 

256.63 

87.86 

147.78 

256. 72 

67.  79 

147.66 

256.82 

87.72 

147.53 

256.92 

87.64 

147.45 

257.02 

87.57 

147.40 

257.12 

87.49 

147.40 

257.22 

87.42 

147.22 

257.33 

87.34 

147.22 

257.42 

87.27 

147.08 

257.52 

87.19 

146.98 

257.62 

87.12 

146-.94.. 

257.21 

87.04 

166.90 

257.82 

86.97 

146.80 

257.92 

86.89 

146.75 

258.03 

86.82 

146. 66 

258.13 

86.  74 

146.55 

258.23 

86.67 

146.46 

238.33 

86.59 

146.33 

258.43 

86.52 

146.29 

258.53 

66.44 

146.20 

256.63 

86.36 

146.10 

258.73 

86.29 

146.10 

258.83 

86.21 

146.05 

258.93 

86.14 

145.96 

259.03 

86.  06 

145.68 

259.13 

85.98 

145.53 

259.23 

85.91 

145.58 

259. 53 

85.8  3 

145.48 

259.43 

85.76 

145. 38 

259.53 

85.68 

145.27 

259.63 

85.60 

145.13 

259.73 

85.52 

145.11 

259.83 

85.45 

145.00 

259.93 

85.  37 

144.99 

260.03 

85.29 

144.91 

260.13 

85.22 

146.77 

61 


TIME 

ALT 

r.n^MA  ' 

Tine  _ 

ALT  _ 

GAMMA  , 

IlilE 

All 

GAMMA 

260.23 

85. lu 

144.53  j 

260 .33 

85.06 

144.34 

260.43 

84.98 

144.36 

260.53 

84.91 

144.32  ; 

260.63 

84.83 

144.15 . 

260.73 

84.75 

144.04 

260.83 

8 4.67 

143.89 

260.93 

84.59 

143.80 

261.03 

84.52 

143.71 

261.13 

e4.44 

143.57  . 

261.23 

84.36 

143.42 , 

261.33 

84.28 

143.33 

261. 43 

84.  20 

143.22 

261.53 

84.12 

143.03 

261.63 

84.05 

142.69 

261.73 

83.97 

142.78  . 

261.83 

83.89 

142.68, 

261.93  _ 

83.41  162.60 

262. 03 

83.  73 

142.34 

262.13 

83.65 

142.19 

262.23 

83.57 

142.14 

262. 53 

83.49 

141.95 

262.43 

83.41 

141.70 

262.53 

83.33 

141.53 

262.63 

8 3.25 

141.53 

262.73 

83.18 

141.51 

262.83 

83.10 

141.16 

262.93 

83.02 

140.95 

263.03 

82.94 

140.80 

263.13 

02.86 

160.65 

263.23 

82.  78 

140.49 

263.33 

82.70 

140.39 

263.43 

82.61 

140.39 

263.53 

82.53 

140.18 

263.63 

82.45 

139. 98  _ 

253^73  A 2.A7  139.83 

263. 83 

82.  29 

139.61 

263.93 

82.21 

139.40 

264.03 

82.13 

139.19 

264.13 

82.  05 

138.97 

264.23 

81.97 

138.80. 

264.33 

81.89 

138.66 

264.43 

81.81 

138.44 

264.53 

81.73 

138.06 

264.63 

81.64 

137.86 

264.73 

81.56 

137.80 

264.83 

81.48 

137.59 

264.93 

81.40 

137.20 

265.03 

81.32 

136.87 

265.13 

81.24 

136.72 

265.23 

81.15 

136.63 

265.33 

81.07 

136,16 

265.43 

8 0.99 

1 36.14 

. 265.53  80.91  115.86 

265.63 

80.83 

135.54 

265.73 

80.74 

135.26 

265.83 

80.66 

135.05 

265.93 

80.58 

134.76 

266.03 

80.50 

134.59. 

266.13 

80.41 

136.35 

266.23 

80.33 

134.03 

266.33 

80.25 

133.63 

266.43 

80. 16 

133.36 

266.53 

80.08 

133.12 

266.63 

80.00 

132.96 

266.73 

79.91 

132.50 

266.83 

79.83 

132.13 

266.93 

79.75 

131.85 

267.03 

79.66 

131.62 

267.13 

79.58 

131.31 

267.23 

79.50  _131J1- 

267. 33_ 

73.11  lin.TQ 

267.43 

79.33 

130.30 

267.53 

79.24 

129.93 

267.63 

79.16 

129.67 

267.73 

79.07 

129.34 

267.83 

78.99 

129.13 

267.93 

70.91 

120.80 

268.03 

78.82 

128.45 

268.13 

78.74 

127.97 

268.23 

70.65 

127.60 

268. 33 

78.57 

127.35 

268.43 

78.48 

127.18 

268.53 

78.40 

126.69 

268.63 

78. 31 

126.31 

268.73 

78.23 

126.02 

268.83 

78.14 

125.82 

268.93 

78. 06 

125.82 

269.03 

77.97  125.52 

13 

77.69 

_j,25.-22 

269.23 

77.80 

124.86 

269.33 

77.71 

124.59; 

269.43 

77.63 

123.97 

269.53 

77.54 

123.85 

269.63 

77.46 

1 23  - 72  |i 

269.73 

77.37 

123.60 

269.83 

77.28 

123.29 

269.93 

77.20 

123.03 

270.03 

77. 11 

122.60 

270.13 

77.03 

122.80 

270.23 

76.94 

122. 56i 

270.33 

76.85 

122.25 

270.43 

76.  77 

122.08 

270.53 

76.68 

122.20 

270.63 

76.59 

122.02 

270.73 

76.50 

121.88 

270.83 

76.42 

121.73. 

1 270.93  76.33  121.72 

271.03 

76.24 

121.57 

271.13 

76.15 

121 .60  ; 

271.23 

76.07 

121.56 

271. 33 

75.98 

121.76 

271.43 

75  .89 

121.86  J 

271.53 

75.80 

122.07 

271.63 

75.72 

122.26 

271.73 

75.63 

122.46 

271.83 

75.54 

122.56 

271.93 

75.  45 

122.81 

272.03 

75.36 

122.90  . 

272.13 

75.20 

123.23 

272.23 

75. 19 

123.56 

272.33 

75.10 

123.98 

272.43 

75.01 

124.37 

272.53 

74.92 

124.88 

272.63 

74.83  _125 .52J 

272.71* 

_ _ZA*XA 

125.44 

272.83 

74.66 

126.27 

272.93 

74.57 

126.93 

273.03 

74.48 

127.44 

273.14 

74.  39 

127.96 

273.23 

74.30 

128.46 

273.33 

74.21 

124.99 

273.43 

74.12 

129.67 

273.53 

74.03 

130.39 

273.63 

73.94 

130.95 

273.73 

73.85 

131.60 

273.84 

73.76 

132.36 

273.93 

73.67 

132.36 

271,. 03 

73.58 

133.06 

274.13 

73.49 

133.75 

274.24 

73.40 

134.22 

274. 34 

73.  31 

134.74 

274.44 

73.22 

13S.4Z. 

27  4.  54 

73.13 

136.01 

274.64 

73.04 

136.47 

274.74 

72.95 

137 .05 

274.84 

72.86 

137.59 

274.94 

72.  77 

138.05 

275.04 

72.68 

138.51 

275.14 

72.56 

138.91 

62 


TIM  E 

SIT 

GAMMA 

TIME 

ALT 

GAMMA 

TIME 

ALT 

GAMMA 

275.24 

72.49 

139.10 

275.34 

7?. 40 

139.22 

275.44 

72.31 

139.51 

275.54 

72.2? 

139.79 

275.64 

72.13 

1 39.92 

275.74 

72.04 

139.92 

?75. *4 

71 . 94 

139.90 

275.94 

71.85 

139.89 

276.04 

71.76 

139.83 

276.14 

71.67 

139.69 

276.24 

71 . 58 

139.53 

276.34 

71.48 

139. 31 

2 76. .4 

71.  $9 

139.03 

276.54 

71.30 

138.69 

276.64 

71.21 

138.43 

276. 7* 

71.11 

138.16 

276.34 

71.02 

137.73 

276.94 

70.93 

137.27 

277.04 

70.54 

136.77 

277.14 

70.74 

136.36 

277.24 

70.65 

135.96 

277.34 

70.56 

135.54 

277.44 

70 . 46 

135.18 

277.54 

70.37 

134.82 

277.64 

78. 28 

134.36 

277.74 

70.18 

133.87 

277.84 

70. 09 

133.56 

2 77. 9*. 

7P.  00 

133.12 

278.04 

69.90 

132.59 

278.14 

69.  81 

132.27 

278.24 

69.71 

132.00 

278.34 

69.62 

131.49 

278. <«4 

69.53 

131.27 

276.54 

6°. 43 

131.28 

278.64 

69.34 

130.94 

278.74 

69.24 

130.54 

276.84 

69.15 

130.44 

278.94 

69.05 

130.4? 

279.04 

68.96 

130.25 

279.14 

63.  86 

130.28 

279.24 

68.77 

130.28 

279. 34 

68.67 

130.29 

275.44 

68.58 

130.13 

279.54 

68.48 

130.19 

279.64 

68.  39 

130.36 

279. 74 

58.29 

130.47 

279.84 

68.20 

130.72 

279.94 

68.10 

130.94 

280.04 

68.31 

131.21 

280.14 

67.91 

131.43 

280.24 

67.82 

131.60 

280.34 

67.  72 

132.13 

280.44 

67.63 

132.63 

280.54 

67.53 

132.97 

280.64 

67.43 

133.48 

280.74 

67. 3» 

134.13 

280.84 

67.  24 

134.51 

280.94 

67.  14 

135.08 

281.04 

67.05 

135.80 

281.14 

66.95 

136. 32 

281.24 

66.85 

137.07 

281.34 

66.7b 

137.62 

281.44 

66.  66 

138.21 

281.54 

66.56 

138.94 

281.64 

66.47 

139.61 

281.74 

66.37 

140.10 

281.84 

66.27 

140.63 

281.94 

66.17 

141.20 

282.04 

66.  03 

141.68 

282.1 4 

65.93 

141.96 

282.24 

65.88 

142.20 

282.34 

65.78 

142.49 

282.44 

65.69 

142.62 

282.54 

65.59 

142.62 

282.64 

65.49 

142.59 

282. 74 

65.  39 

142.49 

282.84 

65.29 

142. *9 

282.94 

65.20 

141.82 

283.04 

65.  10 

141.82 

283.14 

65.00 

141.34 

283.24 

64.90 

140.77 

283.34 

64.50 

140.28 

283.44 

64.70 

139.85 

283.54 

64.60 

139.34 

253.64 

64.51 

138.76 

283.74 

64.41 

138.15 

281.84 

64.31 

137.51 

283.94 

64.  21 

136.86 

284.04 

69.11 

136.40 

284.14 

64.01 

136.02 

284.24 

67.91 

135.54 

284.34 

63.81 

135.00 

284.44 

63.71 

134.72 

284.54 

63.61 

134.70 

284.64 

63.51 

134.59 

284.74 

63.41 

134.42 

284.84 

63.  31 

134.53 

284.94 

63.21 

134.73 

285.04 

63.11 

134.99 

285.14 

63.  01 

135.30 

285.24 

62.91 

135.75 

285. 34 

62.81 

136. 39 

285.44 

62.71 

137.05 

285.54 

62.61 

138 . 04 

285.64 

62.51 

138.97 

285.74 

62.41 

139.81 

285.34 

62.31 

139.81 

285.94 

62.20 

140.89 

286. 04 

62.10 

142.39 

286.14 

62.00 

143.75 

286.24 

61.90 

145.13 

286. 34 

61.80 

146.52 

286.44 

61.70 

148.00 

286.54 

61.60 

149.48 

286.64 

61.49 

150.81 

286.74 

61.39 

151.93 

286.84 

61.29 

152.95 

286.94 

61.19 

153.61 

287.04 

61.09 

154.06 

287.14 

60.96 

154.16 

237.24 

60. 83 

153.99 

287.34 

60.78 

153.61 

287.44 

60.68 

152.83 

287.54 

60.58 

151.94 

257.64 

60.47 

150.91 

287.74 

60.37 

149. 79 

287.84 

60.27 

148.59 

287.94 

60.16 

147.4? 

288.04 

60.  06 

146.28 

288.14 

59.96 

145.36 

288.24 

59.86 

144.40 

288.34 

59.75 

143.50 

286.44 

59.65 

142.71 

288.54 

59.55 

142.35 

288.64 

59.44 

142.17 

288.75 

59.34 

14 1.92 

289.94 

59.23 

141.85 

288.94 

59.13 

141.85 

289.04 

59.03 

142.19 

289.14 

58.92 

142.60 

239.24 

58.82 

143.10 

239. 34 

c«.  71 

143.74 

289.44 

58.61 

144.40 

289. 5>« 

58.51 

145.26 

289.64 

58.40 

146.25 

289.74 

58.30 

146.99 

289.85 

58.19 

147.70 

289. 94 

58.09 

148.58 

290.04 

57.98 

149.02 

290.14 

57.38 

149.26 

63 


TINE 

ALT 

GAMMA 

tine 

ALT 

6 Art  M A , 

TIME 

ALT 

GANNA 

290.26 

57.77 

149.39 

290.35 

57.67 

149.24 

290.45 

57.56 

148.76 

290.65 

57.45 

148.10 

290.65 

57.35 

147.30 

290.75 

57.  25 

146. 31 

290.85 

57.14 

145.43 

290.95 

57.03 

144.57 

291.05 

56.93 

143.89 

291.15 

56.82 

143.27 

291.25 

56.72 

143.27 

291.35 

56.61 

142.72 

291.45 

56.51 

142.51 

291.55 

56.40 

142.70 

291.65 

56.29 

143.17 

291. 75 

56.19 

143.72 

291.85 

56.08 

119.37. 

291.95 

55.97 

120.41 

292.05 

55.87 

146.92 

292.15 

55.76 

148.42 

292.25 

55.65 

150.19 

292.35 

55. 55 

151.99 

292.45 

55.44 

153.83 

292.55 

55.33 

155.37 

292.65 

35.22 

156.57 

292.75 

55.12 

157.44 

292.85 

55.01 

157.92 

292.95 

54.90 

157.70 

293.05 

54.80 

157.08 

293.15 

54.69 

156. 07 

293. 25 

54.58 

154.73 

293.35 

54.47 

153.43 

293.45 

54.36 

153.43 

293.55 

54.26 

151.93 

293.65 

54.15 

150.73 . 

293.75 

54.  04 

149.65 

293.85 

53.93 

148.78 

293.95 

53.82 

148.35 

294.05 

53.  71 

148.26 

294.15 

53.61 

148.3? 

294.25 

53.50 

148.80 

294.35 

53.39 

149.61 

294.45 

53.  28 

150.43 

294.55 

53.17 

151.47 

294.65 

53.06 

152.52 

294.75 

52.95 

153.19 

294.85 

52.84 

153.63 

294.95 

52.73 

153.82 

295.05 

52.62 

133.52 

295.15 

52.51 

152.79 

295.25 

52.40 

151.87 

295.35 

52.29 

. 295,45 

52.19 

150.85. 

1 295,55 

52.08 

149.81 

295. 65 

51.97 

148.77 

295.75 

51.86 

148.08 

295.85 

51.75 

147. 78 

295.95 

51.64 

147.83 

296.05 

51.52 

148 .41 

296.15 

51.41 

149.41 

296.25 

51.30 

150.82 

296.35 

51.19 

152.52 

296.45 

51.08 

154.60 

296.55 

50.97 

156.65 

296.65 

50.86 

158.48 

296.75 

50.75 

159.78 

296.85 

50.64 

160.71 

296.95 

50.53 

160.95 

297.05 

50.42 

160.24 

297.15 

50.30 

16Q.24 

i 297,25 

50.19 

158.98 

297.35 

50.08 

157.47 

297 .45 

49.97 

155.87 

297.55 

49.86 

154  .40 

297.65 

49.75 

153.40 

297.75 

49.63 

152.62 

, 297.85 

49.52 

152.54  | 

297.95 

49.41 

153.03 

298.05 

49.  30 

153.70 

1 298.15 

49.19 

154.71 

298.25 

49.  07 

155. 66 

298. 35 

48.95 

156.50 

298.45 

48.85 

156.94  ; 

298.55 

48.74 

156.71 

298.65 

48.62 

156.02 

298.75 

48.51 

154.92 

298.85 

48.40 

154.92 

298.95 

48.2$ 

153.il 

299.05 

48.17 

151.96 

.299.15 

46,06 

150.91 

299.25 

47.94 

15  0.34 

299.35 

47.83 

150.25 

299.45 

47.  72 

150.94 

299.55 

47.60 

152.25 

299.65 

47.49 

154,17 

299.75 

47.38 

156.42 

299.85 

47.  26 

159.07 

299.95 

47.15 

161.29 

300.05 

47.03 

162.81 

300.15 

46.92 

163.37 

300.25 

46.81 

162.91  ! 

300.35 

46.69 

161.59 

300.45 

46.58 

151.59 

300.55 

46.46 

159.74 

300.65 

46. 35 

158.08 

300.75 

46.23 

156.99 

300.85 

46.12 

-156.18  J 

300.95 

-46.00 

156.21 

301. 05 

45.  89 

156.91 

301.15 

45.77 

158.06 

301.25 

45.66 

159.18 

301.35 

45.54 

169.05 

301.45 

45.43 

160.14  . 

301.55 

45.31 

159.42 

301.65 

45.20 

158.16 

301.75 

45.08 

156.50 

301.85 

44.97 

154.94 

301.95 

44.85 

153.76 

302.35 

44.73 

153.76 

302.15 

44.62 

153. 38 

302.25 

44.50 

153.89 

302.35 

44.39 

155.26 

302.45 

44.27 

157.42 

302.55 

44. 15 

. 159.81  | 

302.65 

44.04 

162.35 

302.75 

43.92 

164.19 

302.85 

43.80 

164.89 

302.95 

•,3.69 

164.45 

303.05 

43.57 

163.17 

303. 15 

43.45 

161.77 

303.25 

43.34 

160.55 

303.35 

43.22 

159.95 

303.45 

43.10 

160.33 

303. 5? 

42.99 

161.29 

303.65 

42.87 

162.38 

303.75 

42.75 

162.38 

303.85 

42.63 

163.11 

303.95 

42.52 

162.94 

304.05 

42.40 

161.75 

304.15 

42.26 

159.80 

304.25 

42.16 

157.78 

304.35 

42.  04 

156.08 

304.45 

41.93 

120.52 

304.55 

41.81 

120.88 

304.66 

41.69 

157.09 

304. 75 

41.57 

159.41 

304.86 

41.45 

161.78 

304.95 

41.33 

163.79 

305.05 

41.22 

164.78 

305.15 

41.10 

164.57 

64 


TIME 

AL  T 

GAMMA 

TIME 

ALT 

6AMMA 

TIME 

ALT 

GAMMA 

305.2b 

40. 9» 

163.70 

305.35 

40.86 

162.74 

305.45 

40.74 

162.74 

305. >5 

40.62 

162.34 

305.65 

40.50 

167.78 

305.75 

40.38 

163.75 

305.35 

40.26 

164.71 

305.96 

40.14 

165.15 

306.05 

40 . 02 

164.57 

306.15 

3Q.90 

162.98 

306.26 

39.78 

160.98 

306.36 

39.66 

159.34 

306. 46 

30.54 

158.48 

306.56 

39.42 

158.85 

306.66 

39.30 

160. 34 

306. 76 

39.  18 

162.38 

306.36 

39.06 

164.53 

306.96 

38.94 

165.80 

307.06 

38.82 

165.85 

307.16 

38.70 

165.14 

1 307.26 

38.58 

164.43 

307. 36 

38.46 

164.43 

307.46 

38.34 

165.17 

i 307.56 

38.22 

166.27 

307.66 

38.  10 

166.27 

307.76 

37.98 

167.12 

307.86 

37.  86 

166.85 

307. 96 

37.  73 

165.18 

308.06 

37.61 

163.09 

308.16 

37.49 

161.42 

308.26 

37. 37 

160.78 

308.36 

37.25 

161.49 

308.46 

37.13 

163.08 
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